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Chapter 1
INTRODUCTION
The term "dumb" has been used in eon,-junction
with the word "deaf” for many years and the two words
have become almost inseparable * Originally, "dumb"
referred to lack of speech! however, the association
between speech and mental capacity has been recognized
for so long that the word "dumb" has become synonymous
with dull wit ted*

Even today, many still believe that

the hearing impaired have am inherently deficient
mental capacity.
Current psychological and educational research
is limited by the lack of means for the accurate and
reliable assessment of the cognitive ability of the
hearing impaired population.

The ability to forecast

school achievement would be of acknowledged value,
but, to date, there has been little success in this
area.

There is also the problem of distinguishing

between a hearing impairment, brain damage, mental
retardation, and specific learning disabilities on
the basis of psychological testing.

It is difficult

to ascertain which aspects of these major pathologies
are present and how much they contribute to the overall
1
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profile.

Myklebust (1960) concluded that the range

of the intelligence levels of the hearing impaired
did not differ from the hearing and that these indi
vidual differences must be considered.
There is a need for standardized tests of
cognitive ability for the hearing impaired in order
to know in fact whether a child is doing well or
badly with respect to his own group and with respect
to his normal hearing peers.

With this knowledge, one

could investigate the possible causes for failure
and give remedial help in the needed direction.
Because of the low primary visibility of auditory
defects and because the hearing impaired are often
suspected of being mentally retarded, unmotivated,
or inattentive, the general public has not exhibited
great interest in the aurally handicapped,

The

assessment of intellectual functioning of the hearing
impaired is demonstrably difficult but absolutely
necessary in order to plan individualized, meaningful,
and effective mediational programs.
Gradually, attention is being turned toward
possible relationships between a sensory deprivation
and the growth of intellectual abilities.

The frame

of reference has shifted, from a primary consideration

3
of how a hearing impairment and mental retardation
are related, to the manner in which the hearing
impairment influences intellectual development and
the mental processes.

Piaget (195°) has-stressed the

significance of hearing, vision, and symbolism as the
foundations of intelligence,

The prelingually deafened

child lacks the auditory experience and therefore the
verbal symbolism which are of great importance to
intellectual development.
The terms '’hearing impaired,” "hard of hearing,”
and ”deaf” are used interchangeably by many authors
while others use the terms in a specific capacity
related to the actual degree of the loss, the type of
pathology present, or the age at which it was sustained.
For the purpose of this research, the term "hearing
impaired” will be used as the referent for any child
who is both educationally and socially affected
because he cannot, under normal circumstances, understand
conversational speech due to the fact that the onset
of the hearing loss was prelingual or early in life.
This term will not be related to the actual amount of
hearing loss nor to the pathology.

The terms "hard of

hearing” or "deaf” will be used only when quoting from
an original source.
Myklebust (1960) wrote that man matures in

4
three primary ways?

physically, emotionally, and

mentally and that deafness has a modifying effect on all
three processes*

He felt that there were seme generalized

effects which were manifest irrespective of the degree
and kind of hearing loss and of age of onset, hut the
greatest impact on development ensued where the loss was
extensive and when it occurred before language had been
acquired.
The hearing individual needs to exert very
little effort in order to obtain information; he is
constantly bombarded with verbal stimuli.

The hearing

impaired, on the other hand, must actively seek out
information, it comes to him only after Considerable
effort*

failure to produce or comprehend speech easily

is a great handicap.

Intellectual development is usually

negatively influenced due to the drastic curtailment
of this means of acquiring information.

Myklebust '(I960)

pointed out that "the first verbal system acquired by man
was auditory.

He did not first learn to read or to write

but rather to comprehend another's, vocal utterance and
to speak."

This is still the basic and initial means

available for a child to learn to communicate*

The

auditory channel has been phylogenetically, and is
ont©genetically, most important to the development of
a verbal,system.
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The crucial role which language plays in man's
growth and psycho-social development needs to he explored
further.

If normal language development is necessary

for normal development of psychological processes, then
the mental growth and intellectual functioning of the
hearing impaired child will not parallel that of the
hearing child.

There is a good probability that a

hearing handicap might preclude actualization of true
intellectual potential.

As Myklebust (1960) has pointed

out:
this is significantly different from the assumption
that deafness and mental retardation are present
as separate and distinct entities. If mental
development varies mainly as a reciprocal of the
limitation in language acquisition, it follows that
if the language limitation can be alleviated, more
normal development of mental capacities will ensue.
A relationship between a hearing impairment
and intelligence involves many considerations, one of
the most important being the way in which mental ability
is measured.
research.

This was a basic consideration for this

Katz (1972) reported that within the last

twenty-five years, there have been no published accounts
of large scale studies of the intelligence of hearing
impaired children.

Hence the impact of the hearing

loss "must be deduced in large measure from studies of
educational achievement."

Educational achievement does

not appear to provide an accurate assessment of a child's

actual intellectual potential when that child is hearing
impaired.

J. G. learner’s (1921) study stated that the

average difference in mental abilities between hearing
impaired and normal populations, as measured by an I.Q.
test, was about two years and the discrepancy between
those two years and the five-year educational retardation
was due to the language handicap.
Myklebust (1960) reported that most of the
investigators have noted this strong correlation between
intelligence and language abilities and have generally
acknowledged a retardation in the verbal intelligence
of the hearing impaired population.

A reduction in

verbal acquisitions will be reflected by depressed
verbal intelligence test scores and educational retarda
tion, primarily because of the hearing loss and not
necessarily due to the lack of innate mental ability.
LITERATURES INTELLIGENCE TEST PERFORMANCE
OF THE HEARING IMPAIRED
In 1889, almost two decades before the linet-Simon
Scale was constructed, an educator, David Greenberger (head
of the Institution for the Improved Instruction of Deaf
Mutes— now the Lexington School for the leaf in New York
Gity), published his procedures for "testing” the intel
ligence of hearing impaired children.

He introduced a new

concept into the mental rating of pupils, the concept of
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objectivity; which is now obtainable through test standard
ization (Rainier et al., 1969).
In 1897, Baylor (Rainier et al«>r 19€9) reported
the first sizeable investigation comparing hearing impaired
pupils to a group of hearing children.

His findings,

concerning the number of words each child was able to
write in fifteen minutes, showed that the two groups of
children were comparable on actual number of words
(151

was

vs.
2 .7

153

) but that the average number of errors

percent for the deaf group and

4 .3

percent for

the hearing pupils.
Mott’s research (Rainier et al., 1969) in
1899-1900

also compared deaf and heading groups and he

found that the hearing impaired were as good or better
than the hearing in physical measurements, manual dexterity,
and athletic skills.

In Mott’s tests of memory and

observation, the deaf appeared to be markedly superior.
Explicit conclusions were not elaborated on.
McMillan and Bruner, cited by Rainier et al.
(1 9 6 9 ), presented a less optimistic side of the picture.
Their findings were later interpreted as a delayed rather
than retarded development of the intellectual potential
of the hearing impaired child.

They reportedly demonstrated

the practical value of the psychological examination for
the hearing impaired child.
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The "Pintner Period,M discussed by Rainier
et al. (1969), began with the first publication'by
Rudolph Pintner in 1915 and continued until his death
in 1942.

Pintner was the first psychologist to give

major attention to the hearing impaired andhe was
direetly or indirectly responsible for most of the
activity in the field of assessing the mental abilities
of this population.

His initial inquiry concerned

itself with the question of whether deafness caused
mental retardation.

Pintner and Patterson (1915)

published results related to the use of the Binet-Simon
Scale in assessing the capabilities of the hearingimpaired
and concluded that the Binet-Simon Seale as it stood was
totally unsuited for this task.

They then devised a

battery of performance tests arranged especially to
measure the mental ability of the hearing impaired,
Pintner*s Non-Language Test.

Prom his early studies,

Pintner concluded that children deafened from early
life were below average in mental capacity.

His explana

tion of these findings was, that diseases causing deafness
also often affect the brain and cause mental retardation
(Pintner and Patterson, 1915)*

In 1924, Pintner and others

used the Pintner Non-Language Test and tested 4,432
deaf pupils, 12-21 years old.

This was an attempt to

obtain a valid picture of intelligence test scores (as
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measured by this test) of the deaf children in the
United States (Berlinsky, 1971).

The investigation

found differences between the deaf and hearing subjects
which were both large and statistically significant.
The average I.Q.'s of the hearing impaired, according
to this study, ranged from 82-86 on the test administered.
Even though no language is required in the administration
or taking of this test, the conclusion was reached that
the hearing impaired do poorer work even on this type
of an intelligence test than do the hearing.

During

this early period of investigation, there appeared
vague and conflicting findings and this study was one
which Pintner later rejected when he finally came to the
conclusion that on ’’true” performance I.Q. tests, there
are no differences in the scores between hearing impaired
and hearing populations.
Another measure used to determine non-verbal
intelligence level is Raven's Progressive Matrices, which
is reportedly not dependent upon oral or written instruc
tions.

This test was reported to have correlated

0.86 with the Terman-Binet test, and thus was considered
to be a valid measure of what was generally considered
at that time to be true mental ability (Young and
McConnell, 1957).

Goetzinger and Houchings (1969)

utilized the 1947 Color Raven's Progressive Matrices and
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felt that it was a potentially valuable tool for assessing
the abilities of the younger hearing impaired child but
they did not feel that it was a good measure of general
intelligence since it correlated only .50 - .66 with the
Binet.

Myklebust (1960) reported that hearing impaired

performed as well as a hearing sample on the 1947 Color
Raven's Progressive Matrices but they were somewhat
lower than hearing subjects on some of the other pro
gressive matrices tests.

Oleron (Berlinsky, 1952)

found that Raven’s Progressive Matrices had abstract
material which was foreign to both the classroom and
everyday experiences; therefore, he concluded it was
probable that what was being measured was related to
native abstract intelligence and less related to educa
tional opportunity, academic achievement, or cultural
background than is the case with most tests of general
intelligence.

Levine and Iscoe (1955) advocated using

the Raven’s Progressive Matrices as a screening device.
Whetnal and Pry (1971) noted that matrix tests may be
used for intellectual assessment but that the difficulty
of conceptualization resulting from the hearing impaired
child’s lack of verbal skill and practice appeared to
handicap him.
Other performance tests of cognitive ability
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include the Queensland Test, Snijders-Oomen*s Non-Verbal
Test of Deaf Intelligence, Randall’s Island Series,
Goodenough Draw-A-Man Test, Grace Arthur, Drever-Collins,
Kohs Block Design, 1ISG Performance, WAIS Performance,
Ontario, Chicago Nonverbal, Revised Beta Examination,
Hiskey-Nebraska, DuToit’s Nonlanguage Group Test,
Porteous laze, Leiter International Performance Scales,
Knox Cube Test, and the Merrill Palmer.

Some of these

tests were developed exclusively for the hearing impaired
population, others are adaptations of tests used with
the hearing population, while still others are part(s)
of scales standardized on or developed for the hearing
population.

Many of these tests are still employed

while some have not been utilized for many years.

In

almost all cases it was difficult to find material
giving the design of t|ie test or any research concerning
the standardization.
Myklebust (1960) summarized the results of
several investigations which showed that the hearing
impaired were "higher than average” on the Knox Cube
Test and were equal to the hearing population on the
Porteus Maze Test, the Kohs Block Design Test, and
Draw-A-Man.

Other researchers such as Zeckel, vender Kalk,

Peterson (Rainier et al., 1969) disagreed with these
findings and discovered that the Porteus laze and Kohs
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Block tests presented problems for the hearing impaired
population which resulted in depressed scores.

Hiskey

(Brill, 1962) reported that the Nebraska Test gave
seores which were ’’about equal” to Binet I.Q.s.

lira

(1962) recommended that the Loiter International always
be used in combination with other assessment tools and
never as a single test.

Vernon and Brown (1964) also

stressed that an examiner should use a battery (series
of tests) and they believed that the WISO or WAIS
Performance Scales were the best scales for use with the
hearing impaired, even though they had not been standardized
on that population.

Murphey was reported by Myklebust

(1960) to have shown that hearing impaired children fall
within the normal range of intelligence as measured by
the WISO Performance-.

This finding has also been sub

stantiated by Hine (1970) who found that the distribution
of quotients from a hearing impaired sample on the WISO
Performance Scale was closely similar to that of the
standardization population.
McCay Vernon (1969) reported that the intel
ligence of the hearing impaired had been studied exten
sively since the advent of I.Q. tests early in 1900.
Based on his review, representing an analysis of fifty
in-depth investigations, Vernon felt it was clearly
evident that the hearing impaired population had essentially
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the same distribution of mental capabilities as the
general population.

It has become an accepted fact that

there is no direct casual relationship between hearing
loss and I.Q.

The general association of hearing loss

with "dumbness” is without basis in fact.

While deafness

is not a concomittant of mental retardation, deafness
can prevent and/or delay the development of normal
intellectual functioning in a child in as much as
language development is so dependent on hearing acuity.
Table I taken from Vernon (1969) illustrates
"Investigations of the Intelligence of the Deaf and Hard
of Hearing?

1930 to 1967.H

Table II from Berg and

Fletcher (1970) is an "Evaluation of Some of the Intel
ligence Tests Most Commonly Used with Hard of Hearing
Children Having Language Limitations Similar to Those of
Leaf Children."
More recently there has been a shift in interest
toward investigating the differences exhibited by hearing
impaired on particular types of subtests, i.e. the
patterning of the intelligence of the hearing impaired.
Evaluations of the abilities of hearing impaired children
on specific component tasks of various general intel
ligence scales are somewhat more consistent in their
conclusions than these evaluations based on overall I.Q.
test results.

TABLE I
INVESTIGATIONS OE THE INTELLIGENCE OP THE DEAP AND HARD OP
HEARING:
1930 to 1967* (PROM VERNON, 1969)
Reference^

Sample and
Age (Years)

Measuring Device
or Test

Results

Peterson,E.G.,and
Williams, J.M.(1930)

466 deaf,
4-9

Go odenough

Average retardation:
1 10/12 yrs.

MacPherson,June,and
Lane,Helen S.(1932)*

61 deaf
children

Hiskey, Randall’s
Island Series

Mean IQs: 116.62 and
113*87, respectively

Meyer,M.P.(1932)

132 deaf,
5-20

Lectometer

Deaf scored slightly
lower

Shirley,Mary, and
Go odenough,PIorenc e
(1932)

406 deaf,
6-14

Goodenough, Pintner
Nonlanguage

Medians 87.7 and 98.4,
respectively

Lane,Helen S.(1933)*

43 deaf
preschoolers

Randall’s Per
formance

Medians: 96 (in 1931),
97 (in 1932)

MacKane,K.(1933)*

Deaf
children

Grace Arthur,
Pintner-Patterson, DreverCollins, Pintner
Nonlanguage

Retardation: 1 yr. or
less; Pintner; less
than 2 yrs.

Lane,Helen S.(1934)*

43 deaf
children

Randall’s Per
formance

Median: 96 (in 1931),
97 (in 1932)

TABLE I
Reference^

Sample and
Age (Years)

(CONTINUED)
Measuring Device
or Test

Results

Lyon,V.W.(1934)*

Deaf
children

Grace Arthur,
Pintner Non
language

Median: 96 (in 1931),
respectively

Bishop,Helen M,
(1936)

90 deaf and
hard of
hearing

Grace Arthur

Normal distribution

Peterson,E.G.(1936)

100 deaf,
5 7/12-17

Kohs Block Design

Mean IQ; 92.5; range;
54-156; scores clustered
around 80 and 100 with
io at each

Kirk,S.A., and
Perry, June (1948)

49 deaf and
hard of
hearing

Ontario, Nebraska

No conclusion relative
to intelligence

Myklebust,H.R.(1948)*

Deaf
children

WISC Performance

Mean IQ:

101.8

Glowatsky,E.(1953)

24 deaf and
hard of
hearing,
7.5-15.7

GoodenoUgh

Mean IQ:

98.46

Graham,E.E .,and
Shapiro, Esther
(1953)

20 deaf
children

WISC Performance

Mean IQ: £6.1

I
Reference'*’

Sample and
Age (Years)

(CONTINUED)

Measuring Device
or Test

Re suit s

Ross, Grace (1953)

61 deaf, 3-10

Ontario, Hiskey,
Vineland

Mean IQs; 104.6,
104.8 and 94.7
respectively

DuToit, J.M.(1954)

289 deaf chil
dren from dif
ferent schools
and 180 from
same school

DuToit's Nonlan
guage Group Test

Mean IQ of ”different
school” group; 98.53;
mean IQ of ”same
school" group; 93.96

Lavos, G. (1954)

90 deaf and
hard of hear
ing children

Pintner General

Correlation coefficients
between Tests ranged
0.58-0.69 (statistically
significant)

Frisina,D.R. (1955)*

3 Midwestern
schools for
the deaf

Grace Arthur

9.2-12# below 79 in IQ

Hiskey, M.S. (1955)

380 normal
children
466 deaf,4-10

Hiskey

Mean IQs; normal hear
ers, 101; deaf, mid90* s

Goetzinger,C.P.,
and Rousey,C.L.
(1957)*

101 deaf,
14-21

WISC Performance

Mean IQ;

Tests Chicago
Nonverbal, Re
vised Beta Exam
ination

101.9

TABLE I
Reference'

Sample and
Age (Years)

(CONTINUED)
Measuring Device
or Test

Results

Vernon, M. (1957)

97 deaf chil
dren

Goodenough

Mean IQ:

Larr,A.L., and
Cain,E.R. (1959)

248 deaf chil
dren
63 deaf chil
dren
77 deaf chil
dren

Y/ISC

Mean IQ: 97*8; range:
61-138
Mean IQ: 98.1; range:
52-129
Mean IQ: 101.1; range:
61-147

Scyster,Margaret
(1936)

50 pre
schoolers

Minnesota Pre
school, MerrillPalmer, PintnerPatterson

Deaf showed no retarda
tion

Lane.Helen S.(1937,

250 deaf, 5-19

Leetometer, Rand
all's Performance

Equal ability; median:
97.6

Lane,Helen S.
(1938)*

50 deaf pre
schoolers

Drever-Collins

Deaf mean; 105-122;
depending on scoring
method

Springer,N.N.(1938)

330 deaf, 6-12

Goodenough

Deaf scored appreciably
lower, with congenitally
below adventitiously
deaf

1938)*

Ontario
Grace Arthur

90

TABLE I

Reference'*"

Streng,Alice, and
Kirk,S.A.(1938)

(CONTINUED)

Results

Sample and
Age (Years)

Measuring Device
or Test

97 deaf chil
dren

Grace Arthur, Chicago
Nonverbal

Same results as normals;
age at onset not a
factor

(4th & 5th
graders)
1404 hard of
hearing
1556 normal

Pintner IQ Test

Means

94.7

Pintner IQ Test

Means

101.6

Pintner,R., and
Lev.J.(1939)

315 hard of
hearing

Pintner Nonlanguage

No significant differ
ence compared to
normals

Zeckel A., and
Kalb,J.J.(1939)

100 deaf chil
dren

Porteous Maze

"Backward" IQ

Burchard,E .M .,and
Mykelbust,H.R.

189 deaf chil
dren

Grace Arthur

Deaf IQ is average; no
significant difference
between congenitally
and adventitiously deaf

57 deaf chil
dren

Chicago Nonverbal

Six groups with mean IQs
of 73, 69, 69, 78, 85,
and 99, respectively
from pregrade 2 to grade 3

312 deaf, 5-16

WISC Performance

Mean IQ s

(1942)*

Johnson, Elizabeth H,
(1947)

Brill, R.G.(1962)*

104 . 9

TABLE I
Referencet

Sample and
Age (Years)

(CONTINUED)
Measuring Device
or Test

Results

Mira, Mary P . (1962)

60 deaf pre
schoolers
mean age 4.77

Letter, Hiskey

Mean IQs; 96.32 and
108.86 respectively

Anderson, R.M.,
Stevens, G.D., and
Stuckless, E.R.
(1966)*

1600 deaf chil
dren from six
residential
schools

Performance Scales

19$ below 83 IQ

Vernon. M. (in
press) *

66 deaf chil
dren

Performance Scales

Genetic deaf mean IQ;
114

Vernon, M..(1967d)*

39 deaf chil
dren

Performance Scales

Rh deaf mena IQ: 94

Vernon, M. (1967a,f)*

92 deaf chil
dren

Performance Scales

Postmeningitic deaf
mean IQ: 96

Vernon, M. (1967b)*

115 deaf chil
dren

Performance Scales

Premature deaf mean
IQ: 89

Vernon, M. (1967c)*

98 deaf chil
dren

Performance Scales

Postmateraal rubella
mean IQ: 95

*Investigator experienced in the area of deafness at the time of the
research cited.
^See Vernon (1968b) for reference on pre-1930 intelligence testing.

TABLE II
EVALUATION OF SOME OF THE INTELLIGENCE TESTS MOST COMMONLY USED
WITH HARD OF HEARING CHILDREN HAVING LANGUAGE LIMITATIONS
SIMILAR TO THOSE OF DEAF CHILDREN
(FROM BERG AND FLETCHER, 1970)
Test

Appropriate Age
Range

Evaluation of the Test

1. Wechsler Perform
ance Scale for
Children (1949)

9 yrs. to 16 yrs,

The Wechsler Performance Scale is
at present the best test for
hard of hearing children ages
9-16. It yields a relatively
valid IQ score, and offers
opportunities for qualitative
interpretation of factors such
as brain injury or emotional
disturbance (Wechsler, 1955*
pp. 80-81). It has good in
terest appeal and is relatively
easy to administer and reason
able in cost.

2. Wechsler Performance
Scale for Adults (1955)

16 yrs. to 70 yrs.

The rating of the Wechsler Per
formance Scale for Adults is
the same as the rating on the
Wechsler Performance Scale for
Children.

3. Wechsler Pre school
and Primary Scale of
Intelligence Perform
ance Subtests (Wech
sler, 1967

3 yrs, 11 months to
6 yrs., 8 months

This scale is not as good for use
for the hard of hearing children
as the other Wechsler Scales.
Picture Completion and Mazes
are difficult to explain

TABLE II
Test

(CONTINUED)

Appropriate Age
Range

Evaluation of the Test

nonverbally. Other perform
ance subtests are excellent.
Standardization seems a little
high.
4. Leiter International
Performance Scale
(1948 Revision)

4 yrs. to 12 yrs.
(also suitable for
older mentally re
tarded deaf sub
jects)

This test has good interest
appeal. It can be used to
evaluate relatively disturbed
hard of hearing children who
could not otherwise be tested.
This test is expensive and
lacking somewhat in validation.
In general, however, it is an
excellent test for young hard
of hearing children. Timing
is a minor factor. One dis
advantage is in the interpre
tation of the IQ scores be
cause the mean of the test is
95 and the standard deviation
is 20. This means that the
absolute normal score on this
test is 95 instead of 100 as
on other intelligence tests.
Scores of 60, for example,
therefore, do not indicate
mental deficiency but cor
respond more to about a 70 on
a test such as the Wechsler or

TABLE II
Test

(CONTINUED)

Appropriate Age
Range

Evaluation of the Test

Binet. Great care must be
taken in interpreting Leiter
IQ scores for these reasons.
5. Progressive Matrices
(Raven, 1948)

9 yrs. to adulthood

Raven’s Progressive Matrices are
good as a second test to sub
stantiate another more compre
hensive intelligence.test. The
advantage of the Matrices is
that it is extremely easy to
administer and score, taking
relatively little of the exam
iner’s time and is very inex
pensive. It yields invalid
test scores of impulsive hard
of hearing children, who tend
to respond randomly rather than
with accuracy and care. For
this reason the examiner
should observe the child care
fully to assure that he is
really trying.

6. Ontario School Ability
Examination (Amoss,
1949)

4 yrs. to 10 yrs.

This is a reasonably good test
for hard of hearing children
within these age ranges.
ro
i\>

TABLE II
Test

(CONTINUED)

Appropriate Age
Range

Evaluation of the Test

7. Hiskey-Nebraska Test
of Learning Aptitude
(Hiskey, 1966)

3 yrs. to 17 yrs.

This is a revision of the earlier
(1955) version. Basically it
is a sound, useful test, but
somewhat weak with children
3 and 4 years of age.

8. Chicago Non-Verbal
Examination (Brown
et al.. 1947)

7 yrs. to 12 yrs.

This test rates fair if given as
an individual test; very poor
if given as a group test. The
scoring is tedious and reli
ability is rather low.

9. Grace Arthur Perform
ance Scale (Arthur,
1947)

4.5 yrs. to 15.5 yrs.

This test is poor to fair be
cause timing is heavily empha
sized; norms are not adequate
and directions are somewhat
unsatisfactory. This test is
especially unsatisfactory for
emotionally disturbed children
who are also hard of hearing.
With this type subject, this
test will sometimes yield a
score indicating extreme re
tardation when the difficulty
is actually one of maladjust
ment. It is also poor for
young hard of hearing chil
dren who are of below average
intelligence because they often

TABLE II
Test

(CONTINUED)

Appropriate Age
Range

Evaluation of the Test

respond randomly instead of
rationally.
10. Merrill-Palmer Scale
of Mental Tests
(Sutsman, 1931)

2 yrs. to 4 yrs,

The Merrill-Palmer is a fair
test for young hard of hearing
children but it must be adapted
in order to be used and would
require a skilled examiner with
a thorough knowledge of hard
of hearing children.

11. Goodenough Draw-AMan Test (1926)

8.5 yrs. to 11 yrs.

Directions are very difficult to
give young children in a
standardized manner. Scoring
is less objective than would
be desired, so this test is
relatively unreliable. It
does, however, have some
projective value in terms of
personality assessment.

12. Randalls Island Per
formance Tests (1932)

2 yrs. to 5 yrs,

This is one of the few nonverbal
instruments available for
measuring preschool children.
It consists of a wide range of
performance and manipulative
tasks which, used by a compe
tent examiner, provide diagnos
tic and insightful information.

TABLE II
Test

(CONTINUED)

Appropriate Age
Range

Evaluation of the Test

This test is relatively expen
sive, hut valuable.
13. Dr. Alathena Smith’s
Test for Preschool
Deaf Children (Smith,
1967)

Preschool: 2 yrs. to
4 yrs.

This test is not officially on
the market but the dissertation
which contains the necessary
information can be obtained
from Dr. Smith at the Tracy
Clinic. The test materials are
available in most psychologists'
offices and Dr. Smith gets
excellent results with the test.
It is the only intelligence test
for deaf or hard of hearing chil
dren in this age range which is
well standardized on a large
sample.

14. Vineland Social
Maturity Scale

1 yr. to 25 yrs.

This is a questionable test for
hard of hearing children gen
erally but can be used for
extremely difficult to test,
emotionally disturbed youngsters.
It is given by asking the parents
questions on the development of
their child. The norms of this
test have to be adapted for the
hard of hearing because many of
the questions involved such

TABLE II
Test

(CONTINUED)

Appropriate Age
Range

Evaluation of the Test

things as the onset of speech,
length of sentences, vocabu
lary, etc. This test is in
expensive and can be given to
otherwise untestable children.

ro
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Myklebust and Britton (Myklebust, 1960) studied
the effect of a hearing impairment on visual perception
and-found that when hearing was markedly impaired from
hirth or shortly thereafter* visual perception was
delayed.

They assumed this to be indicative of "inter-

sensory reciprocation,”

Levine (1960) found -that visual

acuity of the hearing impaired was below that of a normal
control group.

In contrast* Willis* Wright* and Wolf

(1972)* utilized the 1IS0 Performance tasks and the
Nebraska test and found that deaf children were not
inferior to the. hearing on visual-r-perceptual tasks,; Their
results indicated that hearing impaired.children, as a
group, did not appear to respond significantly different
from hearing children on any of the visual tasks requiring
perceptual organization.

Correlations between the two

tests were low for both the hearing and hearing impaired
groups.

Brill (1962) reported that the hearing impaired

excelled on items demanding visual perception entirely,
Doehring’s (1960) study found no differences in perfor
mance between hearing impaired and normal hearing sub
jects on a visual-spatial memory task,

Withrow (1968)

reported his study which was concerned with the immediate
recall of sequential and simultaneous presentations of
visual stimuli in hearing impaired and hearing childrenj
he found that the hearing group’s recall was superior on
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sequential presentation.

Myklebust (1960) indicated

that visual digit span recall must be assessed especially
in bearing impaired children, since it was often cor
related with reading ability and could therefore be
used to more reliably predict theability to learn
academic materials.

Kowitz and Levy (1965) also noted

that the two abilities which might be critical to the
academic achievement of a hearing impaired child were
visual memory and spatial orientation, thus they were
considered to be important areas to evaluate.
Virtually all behavior entails memory, according
to Myklebust (1960).

He believed that learning and memory

could be regarded as closely allied.

Memory involves-

reception, association, retention, and recall of experi
ences.

The hearing impaired lack to a greater or lesser

degree the auditory receiving-and recording channel and
thus lack an important sensory avenue through which to
associate and thereby recall experience.

The loss of

hearing in young children seems to influence memory
processes selectively.

The relationship between a

hearing impairment and memory varies according to the
mental task involved.

When the task entails memory for

digits or symbols (especially if presented auditorally),
this is a more difficult task for the hearing impaired,
since they usually have had less training and experience
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with, these.

Pintner (Farrant, 1964) was reported to have

noted very early in his studies that hearing impaired
children were particularly retarded on digit-symbol and
symbol-digit tests.
In a subtest analysis of the WISC, Hine (1970)
found that the subtests Digit Symbol and Picture Arrange
ment on the Performance Seale were difficult for the
hearing impaired child while Object Assembly and Block
Design were relatively easy.

Blair and Fuller (Myklebust,

1960), Hine (1970), and Hiskey (1955) all have noted
that the hearing impaired did equally well on digits
reversed as they did on digits forward when the stimuli
were presented visually.

This is the reverse of what

is found in hearing subjects.

The hearing impaired

usually fared well on visual memory tasks involving
design, movement, tactile abilities, and object location,
but they fell below the norms on memory for dots, picture
span, and digit span.

Lowenbraun (1970) found a signifi

cant difference between hearing impaired and normal
hearing groups of children on their ability to orally
reproduce grammatical or agrammatieal word strings.

The

hearing impaired did not have the advantage of being
able to use syntax as a cue to aid in reproduction of
the stimuli.

Hearing children have a decided advantage

on all the items where vocalization aids retention.
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Rosenstein (1961) felt this to be the explanation for
the superiority of hearing children on certain memory
tasks*

Montague (1953) pointed out that the hearing

impaired are often ’’more anxious" as a group and that,
this anxiety could also have a negative influence on
their performance on serial rote memory tasks.
Performance of the hearing impaired on tests
of arithmetic abstract reasoning ability and computation
has been studied by many investigators*
were not all in agreement*

fheir findings

Myklebust (Parrant, 1964)

summarized several studies which indicated that the hearing
impaired as a group scored below the hearing population on
both of these abilities.

This conclusion was also sup

ported in studies by Goetzinger and Rousey ( 1 9 5 9 ) Rose,
on the other hand, is quoted by Vernon (1969) as noting
that the potential for abstract thought was a& prevalent
among the deaf as among the hearing.

He cited as the

best example the proportionately large number of deaf
mathematicians*

Myklebust (1960) observed that some

achievement tests have disclosed that children with
profound deafness could learn to do arithmetical computa
tion more successfully than they could master other sub
jects requiring verbal facility and hence concluded that
"they do not show inferiority in computation*"

It would

appear to this author that facility in abstract arithmetic

31
reasoning is dependent upon the amount of language
available to the hearing impaired individual and the
number of mathematical concepts he has been able to
master; whereas computational skills per se do not
necessarily require a high degree of verbal competency.
The abstraction, reasoning, and conceptualization
abilities necessary to perform tasks involving similari
ties, analogies, categorization, sorting and matching
are also significantly language-based, thus, these
skills may be deficient in the hearing impaired child.
Pintner and Oleron (Parrant, 1964) are both reported to
have concluded that the deaf were particularly retarded
on those tests involving "abstract intelligence"; a
resultant of retarded language development and/or educa
tion.

Levine (1963), on the other hand, felt that the

hearing impaired were able to perform as well as the hearing
on abstract tasks if the tasks were within their range ,
of vocabulary and experience.

This view was also sup

ported by Rosenstein (1960) and Vernon (1969).

Myklebust

(1960) wrote that "inferiority in abstraction is a second-.
ary, reciprocal condition to the language limitation and
not true mental retardation."

He concluded that if the

verbal-symbolic function were to be increased, the
abstractive level would be raised concomitantly.
Furth (1964) made an issue of the need to

differentiate verbal from conceptual performance.
Furth (1961) pointed out that hearing impaired people
were not necessarily inferior in the innate ability for
conceptual thinking, but that the language retardation
and a conceptual inferiority were linked.

He believed

that although language experience might increase the
efficiency of concept formation in a certain situation,
it was not a necessary pre-requisite for development of
the basic capacity to abstract and generalize.

Myklebust-

(Farrant, 1964) noted that test results might vary
since some types of abstract ability and conceptual
processes were not deficient in the deaf population, such
as those needed for Draw-A-lan.
Silverman (1967) and Kates and Tudin (1961)
hypothesized that although a hearing impairment might
not radically alter the nature of the conceptualizing
ability in hearing impaired children, it could prevent
the acquisition of categories or make fewer categories
available, especially those based on socialization.
This laek of Msoeial verbalizations,, may* be the basis
for Myklebust*s (1960) findings that the hearing impaired
performed less well on a similarities task.

Rosenstein

(1961), Myklebust (1960), Katz (1972), Furth (1964),
Kates and Kates (1965), and Michael (1965) all found that
the hearing impaired could not handle the concept of
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analogies as well as their normal hearing peers? here
again grammatical and syntactical rules were of obvious
help to the hearing.
Several authors pointed out the effect of a time
element on the performance of the hearing impaired on
test material,

Berg (197°) found that the attentive

set of the hearing impaired toward timed tests was
frequently to finish as quickly as possible, even giving
answers at random which were therefore meaningless,
Ternon (1969) reported that timing negatively influenced
the performance of all hearing impaired subjects-.
Hiskey (Graham and Shapiro, 1953) reported that it was
unfair to include speed tests in a scale for hearing
impaired children as the concept of speed was difficult
for them to grasp.

This view was supported by Graham

and Shapiro (1953).

Myklebust (1960) supported these

investigators and noted that speed concepts were difficult
for hearing impaired children due to the fact that the
sense of time and temporalmess was dependent mainly on
hearing.
Motor maturation has been studied extensively,
but little attention has been given to the possibleeffects of sensory deprivation on such development.
Myklebust (1960) believed that the ways in which man
matures were not equally vulnerable to the impact of a
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sensory deprivation,.

Long (1932) was the first to

investigate and report in this area,

le found that

although the hearing impaired and hearing populations
appeared to be equal in overall motor ability* the hearing
impaired did exhibit some deficienty in balance skills.
Levine (1960) confirmed Long's findings and concluded
that with the exception of the sense of balance, there
were no significant differences in the motor areas
between the hearing and hearing impaired populations.
Myklebust (1960) reported that both motor retardation
and motor disturbances could be expected to occur in
addition to a hearing impairment in some individuals,
partially in conjunction with the cause of the hearing
loss itself since the integrity of the motor behavior
is so closely related to the integrity of the central
nervous system.

He felt that the loss of normal balance

capacities often associated with impaired hearing was
related to semi-circular canal dysfunction.

Boyd (196?)

also found deficiency in static equilibrium for his
deaf population but he did not feel this was generalized.
Myklebust (1960) wrote that experimental studies
have indicated a relationship between sensory channel and
reaction time, "Those having deafness will have reduced
reaction time in situations which require audition,"
Auxter (1971) noted that motor speed was the component
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on the Oseretsky Motor Scale which was lowest in the
deaf.

This same finding was also noted by Myklebust

(1960).

Boyd (1967) did not find any speed retardation

on the Oseretsky Motor Scale.

He did see a problem in

the locomotor coordination of the hearing impaired but
felt this was just a slow rate of maturation due to a
lack of intact auditory acuity.

Myklebust (1960)

found that on locomotor coordination, as measured by
the Railwalking Test, hearing impaired children were
inferior to the hearing.
Myklebust (1960) summed up current evidence
which indicated that motor abilities might be reduced
by a hearing loss; it is "dependent upon the nature of
the task, the motor functions involved, and how they are
measured."

These studies appeared to be in disagree

ment with the broad generalization that the hearing
impaired are equal to the normal population on all
aspects of motor performance.
Myklebust (1960) presented evidence which indi
cated deviations of laterality were more common in those
having "early-life deafness," possibly related to a
higher incidence of central nervous system (C.N.S.)
damage.
Most of the deficient performances of the hearing
impaired on specific subtests (excluding motor tasks)
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appear to be related to one over-riding deficiency—
verbal ability.

The weight of evidence to date, according

to Myklebust (1960), supports the proposition that the
deaf, while similar to the hearing in terms of mental
potential, are nevertheless differently and less effec
tively integrated in terms of cognitive functioning.
Berg (1970) and many others have concluded that psycho
logical tests which depend primarily upon the use of
verbal language to measure intelligence might only be
measuring a child’s language deficiency due to his hearing
impairment.

The mental task can become a totally dif

ferent problem on the basis of what abilities are avail
able for solving it.

As Myklebust (1960) said, ’’Although

the deaf child may be quantitatively equal to the hearing
child, significant qualitative differences in his mental
functioning must be considered.” All tasks on the verbal
portion of an intelligence test are highly dependent
on verbal-symbolic function.

Eetardation even appears

on some of the supposed nonverbal tasks, but this appears
to be also related to lack of language facility rather
than to an innate inferiority in ability contingent upon
deafness.

Myklebust (1960) stated the scope of the

problem in this manner;

”A sensory deprivation has

organismic effects, it cannot be viewed as a unitary
factor.”
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The last point to be considered is the method
by which hearing impaired children should be evaluated
intellectually.

It appeared to this author that the

majority of the research revealed an essentially normal
intellectual potential in the hearing impaired population,
although the hearing impaired population tended to do
less well as a group on those tasks requiring verbal
comprehension and/or expressive abilities.

These tasks

include similarities, analogies, opposites, auditory
memory span (words and digits), mathematic abstraction,
verbal expression, information, and comprehension.

It

also appeared that the hearing impaired were able to
compete on a par with the normal population on performance
type tasks, at least those which did not require a complex
verbal scheme.

However, it must be noted that even though

the hearing impaired were able to obtain better I.Q.
scores on performance type tests, these tests do not
predict scholastic aptitude as well as the verbal I.Q*
tests.
Since there are from 188,000 (Myklebust, 1980)
to 2,000,000 (Young and MeOonmell, 1957) hearing impaired
of all ages (not able to hear and comprehend speech without
some help) in the United States, it seems imperative that
a means be devised to

evaluate adequately intellectual

and educational competency of this population.

The wide
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disparity in numbers of hearing impaired in the United
States appeals to he related to the definition and
categories utilized in classification®

It is a known

fact that some hearing impaired have been institutionalized
as being mentally retarded, based on results obtained
with a verbal intellectual test®

A failure to be aware

of differences applicable to the hearing impaired popula
tion can and does result in gross psycho-diagnostic errors
of tragic consequences to the child, his parents, and all
involved in the rehabilitation process.
The assessment of intellectual functioning of
the hearing impaired is demonstrably difficult but
fundamental to planning individualized, meaningful and
effective mediational programs.

It was stated by

Myklebust (1960) that a lag in many developmental skills
is often not recognized until the child is too old to
benefit maximally from remedial programs.

Berg (1970)

noted that in some cases, the hearing impaired appeared
to be capable of hearing well enough to function with
little difficulty.

This superficial observation masked

the role that the hearing loss has had in the language
and therefore intellectual development of the child.
The speech and language problems of the hearing impaired
child and his inability to function well in the classroom
results in academic retardation which is frequently
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misconstrued "by teachers and others to indicate lack of
intelligence.

A valid measure of a hearing impaired

child *s intellectual abilities can he of tremendous
value to the whole educational system.
There is no need to elaborate here on the impor
tance of early detection of a hearing impairment, to
provide amplification and begin remedial procedures
as early as possible in a child’s life in order to help
him parallel as closely as possible the development of
the normal hearing child.

It is most important to begin

the educational process very early in life since the
hearing impaired must be taught all that the normal
hearing child acquires aurally.

To maximize the benefit

of this education for the hearing impaired, it would
appear that both his abilities and his disabilities
should be isolated.

Birch (1963) believed that researchers

should work on a factor analysis of intelligence tests
which "might then reveal factors whie^i in turn, might
give clues to education methods and curriculum content
especially appropriate to the deaf child with certain
psychological characteristics."

He thought that if this

were possible, education of the hearing impaired might be
increasingly particularized to the end that each child
would receive the education most likely to allow him to
realize his unique potentialities.

40
Vernon (1969) noted that data on educational
achievement and level of vocational attainment indicated
that the hearing impaired population was grossly helow
the national averages, ’’These data on achievement stand
in stark contrast to the findings on potential,,” Hine
(1970) in a recent study, observed that school attain
ments of a hearing impaired child fell below those of
the normal hearing child and "tend to lag even further
behind as the child grows older*"

It appears doubtful

that the type of intellectual capacity essential for
learning language and doing academic work is necessarily
the same kind of intelligence which is measured on a
non-language or performance test®

There are frequent

observations that a hearing impaired child's educational
achievement does not seem to agree with that which would
be expected on the basis of his scores on a performance
type intelligence test®
There is much disagreement among authors concerning
which type of intelligence test should be used to assess
the hearing impaired child®

Kt the present time, there

are so few intelligence tests which have been standardized
on the hearing impaired, that it complicates the picture
even further®

Some researchers reasoned that to obtain

an accurate I.Q®, both a performance and a verbal scale
should be administered and the evaluation must always
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include an assessment of communicative skills (Berg,
1970; Graham and SMpiro, 1953).

Other researchers

felt that in order t© provide a fair estimate of the
hearing impaired child’s native mental ability, it was
imperative to mse only a performance type* scale
(Berlinsky, 1952; Hiskey, 1955).

It is of great importance

to many educators of the hearing impaired, that test
scores of hearing impaired children be compared with •
those of the hearing since education’s ultimate aim is
to prepare the child to fit adequately (both educationally
and socially) into a hearing environment.

There are other

educators who believe that the important question is
not how the hearing impaired child ranks in comparison
to his hearing peer but how he ranks in comparison to
other hearing impaired children.

Both objectives appear

to be reasonable and certainly both should be investigated
in order to devise educational guidelines for each indi
vidual hearing impaired child.
The I.Q. score obtained on an intelligence test
standardized on a normal population must be regarded
with great caution as a valid index on the mental
ability of the hearing impaired child.

This score is

too often interpreted as a measure of the child’s intel
lectual capacity rather than how he is functioning in
comparison to normal hearing peers.

However, scores on
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individual subtests when properly interpreted may give
an indication of deficit areas which cannot he accounted
for hy the hearing impairment per se and therefore may
suggest a more in depth evaluation or a change in the
educational goals or settings-

The subtest scores should

be carefully examined and given emphasis in the interpre
tation of results and remedial suggestions for the hearing
impaired child.
When using standard intelligence tests on hearing
impaired children, researchers offer several other
"constructive suggestions’* to maximize the validity of
the results.- Berg and Fletcher (1970) stressed that the
examiner should know whether a child did badly on a sub
test because he didn’t have the concept or whether he
didn’t understand the directions.

They recommended

that whenever possible, instructions and verbal test
items should be given to the hearing impaired child
manually or in writing as well as orally, pointing out
that ’’this doesn’t eliminate the factor of the level of
linguistic skill, but it does reduce the obstacle that
oral communication presents for many hard of hearing
children.”

These authors also emphasized that tests

given to hard of hearing children by examiners not experi
enced with the hearing impaired are ”in general, subject
to appreciably greater error than is the case when the
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service is rendered by one familiar with hearing impaired
children,"

There are many circumstances which can lead

children, especially hearing impaired children, to
function below capacity on tests, "thus, there is far
more danger that a low I.Q. is inaccurate than that a
high one is wrong,"

(Vernon, 1969)

This same view was

supported by Berg (1970),
Vernon and Brown (Vernon, 1967) noted that I.Q,
scores on young school-aged hearing impaired children
tended to be extremely unreliable and concluded that low
seores should be viewed as questionable- in absence of
other supporting data.
Levine (I960) was convinced that with younger
hearing impaired children, whose vocabulary and language
skills were not sufficiently developed for verbal measures,
one should use a revision of current scales jointly with
various non-language and performance measures.
The goal of placing the -hearing impaired child
in a hearing society-makes it almost imperative that
his abilities be assessed by the same standards that
are used for the group with which he will compete.

A

verbal test is most important as a measure of the level
of verbal functioning, which is a major factor in the
selection of suitable educational placement.
concurs with Levine's (1960) conclusions

This author
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Despite the traditional aversion to the use of
verbal measures with the deaf, a carefully seleeted,
skillfully administered, and cogently interpreted
verbal test of intelligence may well prove to yield
far greater clinical returns than has previously
been assumed*
Myklebust (1960) believed that psychological
tests ought also to be standardized on the Mdeaf and
hard of hearing” to be most effective as a measuring
tool*

There seemed to be conflicting evidence regarding

a relationship between the degree of hearing loss and
scores obtained on tests of mental ability*
further investigation*

This needs

Some intellectual measures are

known to be better predictors of both potential and
actual academic ability of hearing impaired children
and certainly these tests should be employed*
According to Levine (1960), the psychological
tests in current clinical use were not equally effective
with hearing impaired subjects due to the unusual
heterogeneity of the population and there wasj she feels,
a pressing need for instruments which would enable one
to gain deeper clinical insight than was possible with
the non-language or performance types of mental tests.
What has yet to be established are the patterns of
capacities and abilities which constitute a norm for
the hearing impaired population.
One of the problems facing those charged with the
responsibility of educating the hearing impaired is the
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paucity of instruments designed for measuring their
intelligence without reflecting negatively upon their
language deficiencies.

If the purpose of testing is to

obtain a first hand view of a child's development,
maturation, and patterns of behavior in significant areas
of functioning and if tests requiring verbal facility
correlate most closely with those abilities required
for learning academic material, then it appears that
the hearing impaired child must be tested with a full
scale intelligence test, including both performance and
verbal items.

It also seems obvious that he must be

compared with both his hearing impaired peers and normal
children of the same chronological age.

For educational

planning goals to be maximally beneficial, it is impera
tive to know not only which areas might respond to
remediation but to provide educational guidelines which
are commensurate with a child's abilities.

A hearing

impaired child may demonstrate scores lower than his
hearing peers on those tasks involving intact language
facility; but if he is also below his hearing impaired
peers on other specific tasks, the underlying cause
must be sought.

Just as one seeks to determine if a

normally hearing child has a specific learning dis
ability, an attempt must also be made to isolate and
remediate these in the hearing impaired population.

A
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comparison between a child and his hearing impaired
peers may also reveal an underlying component such as
mental retardation which could suggest a different
educational setting.
The review of the literature suggested that
there were recognized significant performance differences
between the hearing impaired and normally hearing popula
tion on many tests of intellectual assessment, but theparameters of these differences were not clearly defined
nor even agreed upon.

It is apparent that there is a

need for continued development and evaluation of testing
procedures, techniques, and test instruments which will
accurately define the assets and deficits in the intel
lectual development of the hearing impaired child.
This investigation was a preliminary study in
the utilization of a newly developed test of mental
abilities on a sample of hearing impaired children.THE MCCARTHY SCALES OP
CHILDREN'S ABILITIES
The McCarthy Scales of Children’s Abilities
(MSCA) is a recently developed test of mental abilities
which appears to have significant potential for both
clinical and research use.

The MSCA was developed and

published in 1970 by Dr. Dorthea McCarthy, an expert in
the areas of child development and assessment techniques.
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McCarthy was aware of the importance of a child’s early
years and the critical role they played in a child’s
cognitive development.

She was convinced that cognitive

differences among children could he measured not only
at an early age but along several dimensions,

McCarthy’s

awareness of the limitations of traditional psychometric
instruments in the assessment of the preschool child
provided the initial impetus for the development of a
new instrument,
Kaufman (1973 described the McCarthy Scales
this way:
The MSCA was developed by Dr, Dorthea McCarthy
to assess the mental and motor abilities of children
in the 2 1/2 - 8 1/2 year range. She constructed
a wide variety of tasks and then grouped these into
six scales; Verbal, Perceptual Performance, Quantita
tive, General Cognitive, Memory, and Motor, To
determine the placement of each task on one or more
scales, Dr. McCarthy used rational considerations
based on her vast clinical experiences and she also
considered the results of factor analysis of a
portion of the standardization data.
The MSCA is an individually administered series
of six Scales (Verbal, Perceptual Performance, Quantita
tive, General Cognitive, Memory, and Motor) containing
eighteen subtests:

fifteen which assess cognitive

ability, including two which also assess motor coordin
ation; and three which are non-cognitive and measure
gross motor coordination.
The first three Scales (Verbal, Perceptual
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Performance, Quantitative) do not overlap in content
and when the subtests constituting these three Seales
are considered altogether, they form the General Cogni
tive Scale (V. + P. + Q. = General Cognitive Scale).
The Memory Scale consists of four subtests, each of which
is also included on either the Verbal, Perceptual Per
formance or Quantitative Scale,

Therefore, all tests

on the Memory Scale are also included in the General.
Cognitive Scale.

Three of the five tests on the Motor

Scale belong exclusively to the Motor Scale because
they are measures of gross motor coordination.

The

remaining two tests of the Motor Scale are included on
the Perceptual Performance Scale and are therefore
included in the General Cognitive Scale.
For each of the six Scales, a ehild's raw score
is converted to a scaled score (called an Index) according
to chronological age.

The General Cognitive Index (GCI)

has a mean of 100 with a standard deviation of 16 which
corresponds to the mean and standard deviations of
several other psychological instruments.

The mean

scaled scores of the remaining five Seales have been
arbitrarily adjusted to 50 with a standard deviation of 10.
A brief description of each of the six Scales of
the McCarthy Scales of Children’s Abilities is as follows
(McCarthy, 1970)s
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Verbal Seale (V)

The Verbal Seale assesses

the child’s ability to express himself verbally, and
also assesses the maturity of his verbal concepts.

He

is asked to respond with one word answers, phrases,
and sentences to a variety of items tapping such mental
processes as short and long term memory, divergent
thinking, and deductive reasoning.

Verbal ability is

usually an excellent predictor of school achievement.
Tests;
Pictorial Memory
Word Knowledge
Verbal Memory
Verbal Fluency
Opposite Analogies
Perceptual-Performance Scale (P)

This Scale

consists of ’’game-like” tasks which do not require the
child to speak.

It assesses his reasoning ability

through manipulation of materials.

It demonstrates

such skills as imitation, logical classification, and
visual organization in a variety of spatial, visual-per
ceptual, and conceptual tasks.

Verbal ability is involved

although not expressively, just-to the extent that the
child has to comprehend the examiner’s directions.
Tests;
Block Building
Puzzle Solving
Tapping Sequence
Bight-Left Orientation
Draw-A-De sign
lraw-A-Child
Conceptual Grouping
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Quantitative Scale (Q)

This Scale measures

facility with numbers and the child's understanding of
quantitative words.

Items of the classroom test variety

were avoided whenever possible, and only a few of the
most difficult items are school related.

Item content

is closely related to children’s interests and each
item requires only a single step rather than a sequential
process for solution.

Thus, the Quantitative Seale

aims to assess the child’s number aptitude rather than
to explore the upper limit of his computational skills.
Tests:
Number Questions
Numerical Memory
Counting and Sorting
General Cognitive Scale (GC)

This is composed

of all the subtests of the V., P., and Q. Scales.

Each

of the tasks on these Scales is cognitive in nature and
this group as a whole provides a measure of the child’s
overall cognitive functioning, in relation to other
children of his same chronological age.

The term I.Q.

has been deliberately avoided in the MSCA because of the
many misinterpretations of that concept and the unfortu
nate connotations that have become associated with it.
However, the General Cognitive Index has essentially the
same parameters used to define the I.Q. obtained from
many of the mental tests.
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The General Cognitive Index (SCI) which is merely
the sealed score of the General Cognitive Scale, is
presented as an index of the child's functioning at a
given point in time.

It is not meant to he interpreted

as immutable for any particular child not is it considered
to reflect any genetic or environmental factors.

Rather

the GGI represents the child's ability to integrate
his accumulated learnings and adapt them to the tasks
of the MSCA.

The child’s GCI is of maximum usefulness

when viewed in the context of his Indexes on the other
five Seales.

It is the child’s profile of scores,

rather than any one particular score, that indicates
his overall behavioral and developmental maturity in
the cognitive and motor domains, as well as his specific
strengths and weaknesses.
Memory Scale (Mem)

Each of these subtests

assesses the child's short term memory.

The Picture

Memory and Tapping Sequence tests present auditory and
visual stimuli simultaneously while the Verbal and
Numerical Memory provide auditory stimuli only.

The

assessment of memory in two modalities requiring both
verbal and nonverbal responses and using a wide variety
of stimuli (pictures, musical tones, words, numbers)
affords an extensive evaluation of the child on this
important ability.
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Scores on memory tasks are partially a function of
the child’s ability to deal with the specific content
to he memorized; for example, a child’s verbal memory
tends to be related to his overall verbal skills and
his numerical memory score to his facility with numbers®
For this reason, each test of memory has also been placed
on the Verbal, Perceptual-Performance, or Quantitative
Scales®
Tests;
Pictorial Memory
Tapping Sequence
Verbal Memory
Numerical Memory
Motor Scale (Mot)

These smbtests assess a child's

coordination as he performs a variety of gross and fine
motor tasks®

The Leg Coordination, Arm Coordination,

and Imitative Action subtests provide measures of gross
motor ability.

Draw-A-De sign. and Draw-A-Child (which

have strong cognitive- components and are also included
on the Perceptual Performance Scale) assess fine motor
coordination as revealed by the level of hand coordination
and finger dexterity.
For the older child ( 6 - 8 1/2 years), it is
hard to develop appropriate differentiating tasks whieh
are practical to give in a small examining room.

There

fore, the Motor Scale is a better measure for younger
children than for older ones; however, it is at the
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earlier ages that motor ability is considered developmentally most important.
Tests:
Leg Coordination
Arm Coordination
Draw-A-Design
Draw-A-Child

Imitative Action
(For a schematic diagram of the overall organization of
subtests and Scales of the MSCA, see Table III.)
Observations on laterality are also included as
part of the test procedure.

Several items on the Motor

Scale are used to assess selected aspects of laterality.
Four observations of hand dominance are made during the
administration of the subtests of the Motor Scale.

The

child is then classified as dominance established/domin
ance not established.

The child’s eye preference is

noted as he sights through a tube.

This is simply a

screening device which may suggest the need for further
and more extensive testing, but it may provide some
evidence of perceptual or motor problems or both.
The standardization of the MSCA was based on a
nationwide sample of 1032 children who were stratified
on several major variables in accordance with the

1972

estimates available from the United States Bureau of
the Census.

The goal was to produce norms which would

be representative of the United States population of
children aged 2 1/2 to 8 1/2 years.

The stratification
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TABLE III
SCALE AID SUBTEST ORGANIZATION OF THE MSCA
WEIGHTED RAW SCORES
V
Mem lot
Q
1.

Block Building

2.

Puzzle Solving

3.

Pictorial Memory

4.

Word Knowledge, 1-11

5.

Number Questions

6.

Tapping Sequence

7.

Verbal Memory, 1-11

8.

Right-Left Orientation
(Ages 5 and over ONLY)

9.

Leg Coordination

p
£7
£7

£7
£7

£7
£7
£7

£7
£7

£7

10.

Arm Coordination, 1-11-111

11.

Imitative Action

12.

Draw-A-De sign

13.

Draw-A-Child

14.

Numerical Memory, 1-11-111

15.

Verbal Fluency

16.

Counting and Sorting

17.

Opposite Analogies

£7

18.

Conceptual Grouping

£7
£7 77
V
p

COMPOSITE RAW SCORE

£7
£7

a
o
o
a

£7
£7
£7 £7
£7
£7

£7
Q

Mem

o
Mo-fc

Notei Each subtest is boxed in line with the Scale of
which it is a part. Some subtests are included in more
than one Scale.

variables used as the basis for the normative data were
age, sex, color, geographic region, and father’s occupation.
The reliability coefficients shown in the manual
(McCarthy, 1970) give evidence that the six MSCA Scales
are both internally consistent and stable.

For the

MSCA, internal and stability coefficients are presented
as are standard errors of measurement to aid in the
interpretation of the reliability of the Indexes.
Reliability coefficients for each of the ten normative
groups, based primarily on data from a single administra
tion of the MSCA are also tabled.

These coefficients

were obtained from a formula for the reliability of a
composite group of tests devised by Guilford (McCarthy,
1970).

Split half reliability coefficients, corrected

by the Spearman-Brown formula, were entered into the
formula for each test where this was appropriate.

For

the General Cognitive Scale, the average reliability
coefficient for the ten age groups is .93.
for the other Scales range from .79 to .88.

The averages
The only

reliability coefficients below .70 were obtained for the
Motor Scale at ages 6 1/2 years and 8 1/2 years, probably
because most of the motor -tests were designed primarily
for the lower age range of the battery.

McCarthy felt

these reliability coefficients were quite good considering
that preschool children are often characterised by marked
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variability in their performance.
In order to assess the stability of the MSCA,
125

of the children in the normative sample, at six

selected age levels, were retested after an interval
of approximately one month.

McCarthy presents a table

of the stability coefficients of the six MSCA Scales in
the manual (McCarthy, 1970).

These coefficients reveal

a high degree of stability, with about .90 obtained for
the General Cognitive Scale and correlations from .69
to

.8 9

for the other Scales.

The lowest coefficient

for the entire battery was .69 for the Motor Seale at
ages 7 1/2 years and 8 1/2 years.

These figures give

evidence that a child's obtained Indexes, especially the
General Cognitive Index are quite accurate indicators
of his ability on the tasks of the MSCA,
Research findings to this date (Kaufman, 1973)
have shown the MSCA's structure and organization to be
sound, that it demonstrates some predictive validity,
and that it probably can discriminate between certain
diagnostic groups and the normal child.
Two separate studies of the structure of the
MSCA have been reported.

The first was a factor analytic

study of the MSCA by Kaufman and Hollenbeck (1972)»
The authors utilized four separate factor analytic
techniques to determine which factors, if any, were
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consistently isolated with respect to the test perfor
mance of

137

5 - 5 1/2 year old children who constituted

67 percent of the standardization sample at these two
age levels*

Their analysis consistently yielded five

major factors identified ass

(1) general cognitive,,

(2) memory/verbal, (3) qualitative, (4) visual memory,
(5) motor.
The second study was an attempt to evaluate the
consonance of the MSCA with Guilford’s 19&7 "Structure
of Intellect” model (Kaufman, 1973)»

Kaufman attempted

to demonstrate the kinds of abilities as measured by
the MSCA.

The author concluded that there was a high

degree of consonance between Guilford’s three dimensional
model (’’operations” or intellectual processes, ’’contents”
or types of information to be processed, ’’products” or
the organization of information to be processed) and
the structure which McCarthy chose for her Scales.
In another investigation, Kaufman (1973) studied
the test results of 35 white, middle-class 6 year olds
on the Stanford-Binet, Wechsler Preschool and Primary
Scales of Intelligence (WPPSI), Metropolitan Achievement
Tests (MAT) and the MSCA.

He found that both the GCI

of the MSCA and the Stanford-Binet I.Q* correlated at
.50 with first grade achievement as measured by the MAT.
All three tests, the Stanford-Binet, WPPSI, and

MSCA,

also correlated significantly with, first grade reading
achievement as defined "by the reading score of the MAT.
The Performance Intelligence Quotient (PIQ) and the
Verbal Intelligence Quotient (VIQ) scores of the WPPSI
had non-significant correlations with the MAT but the
Memory, Perceptual-Performanee, and Quantitative Indexes
of the MSCA correlated significantly with the MAT.
This suggests that these Seales are efficient predictors
of first grade achievement.

The GCI, Quantitative, and

Perceptual-Performance Scales of the MSCA also correlated
significantly with the mathematics and reading achieve
ment scores of the MAT.

Overall the MSCA was viewed

as a promising device for the prediction of many aspects
involved in first grade achievement.
Kaufman (1973) reported that with the exception
of the Motor Scale, which is comprised mostly of non-cognitive tasks, the GCI Scale of the MSCA has been found ■
to correlate highly with the Stanford-Binet I.Q. (.81)
and with the three WPPSI I.Q. scores (.71 for the Pull
Scale I.Q.) based on a McCarthy study which is in press.
This suggested that the General Cognitive Index of the
MSCA measured abilities similar to those assessed by
conventional intelligence tests.
Kaufman and Kaufman (1972) conducted a study
concerned with the relationship of social class and the
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cognitive and motor abilities of young black children.
They compared the MSCA scores of 154 blaek children,
aged 2 1/2 to 8 1/2 years, with varying socioeconomic
backgrounds.

Using the father’s occupation as an indi

cation of socioeconomic status (SES), the authors
divided subjects into two SES groups? a high SES group
(professional, technical, managerial, clerical, sales
and skilled workers) and a low SES group (semiskilled
and unskilled'workers). Results of this study indicated
to the authors that the high SES group scored signifi
cantly higher on all six scales of the MSCA (p <.01) than
the low SES group.

They compared the results of this

study to a similar one in progress and concluded that
SES is an important variable in MSCA performance and
also that the variable of SES appeared to be more impor
tant than the factor of race with respect to performance
on the ISCA.
Finally, Kaufman (1972) attempted to evaluate
the usefulness of the MSCA in the diagnosis of minimal
brain damage (MSB).

She hoped to determine which, if

any, subtests of the MSCA would distinguish between the
test performance of the MBD and ’’normal” children.

Her

subjects were 44 children with an age range of five to
nine years.

Twenty-two of these children were enrolled

in a special education class for learning problems
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resultant from minimal 'brain dysfunction as diagnosed
by school psychologists*

The remaining twenty-two

children were enrolled in regular school classes and
exhibited no observable learning problems.

The test

results from these two groups of children indicated
that twelve of the eighteen subtests significantly
distinguished the groups.

The Perceptual performance

and Quantitative Scales appeared to contain the most
discriminating tests, however, sequencing tasks on the
Memory Scale were also highly discriminating.

Further

research in this area appears essential as does research
involving other types of learning disabilities before
the diagnostic usefulness of the MSCA can be validly
determined.
McCarthy has encouraged the use of the MSCA
for clinical groups in order to arrive at meaningful
interpretations of various types of profiles of the MSCA
Indexes.

Only after many independent investigations of

this kind will one be able to form conclusions concerning
its usefulness as a mental abilities test or as a diag
nostic tool.

This author’s experience with the MSCA

suggests that it may prove to be a valuable measuring
device.

KESEAHCH GOALS
The purpose of this research was to investigate
the test performance on the McCarthy Scales of Children's
Abilities of twenty-five hearing impaired children and
a subject matched eontrol group of normal hearing children
the matching criteria was sex, age (+ or - one month),
SES, and I.Q*
Based on previous research involving other
similar instruments and knowledge of how language con
tributes to test performance, this author believed that
a specific hypothesis concerning test performance of
the hearing impaired on each of the six MSCA Scales
t

could be formulated?
It was hypothesized that there would be a signifi
cant difference between the normal and hearing impaired
groups on the Scaled Index scores of the Verbal, Quanti
tative, General Cognitive, and Memory Scales of this
test*

It was also hypothesized that although differences

would exist on the scaled seores of the normal and
hearing impaired groups on the Perceptual-Performance
and Motor Scales, these differences would not be signifi
cant.

Chapter 2
METHODS
SUBJECTS
Due to the fact that Montana does not have a
large enough hearing impaired population concentrated
in one area, the subjects for this study were selected
from a population of students enrolled in the greater
Denver, Colorado, school system*

Selection criteria

for the hearing impaired population (N=25) was as
follows:
1.

All subjects were enrolled within the public
school system with the hearing impaired
receiving intensive management to help
compensate for the effects of the hearing
loss.

2.

Ages

seven, plus or minus six months.

The following criteria was determined by avail
able school or medical records and the subjective
opinion of the school personnel.
3.

I.Q. within normal limits.

4.

No severe emotional or behavioral problems.

5.

No other significant sensory or physical
impairment, with corrected vision within
normal limits.

6.

Due to the limited population, no attempt was
made to control for the socioeconomic status
of the hearing impaired population nor was
any attempt made to approximate the normal
distribution according to sex.
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The control group of twenty-five "normal” hearing
subjects were subject matehed as closely as possible
to the experimental group, utilizing the above criteria
with the I.Q. of the normal hearing children being within
the normal range of plus or minus one standard deviation
from the mean on whatever test was used within the school
system.

If no test results were available, a teacher*s

subjective judgment was accepted.

The age of each normal

subject was matched within one month of his hearing
impaired counterpart.

The sex of each normal subject

was also matehed to his hearing impaired counterpart.
Since a limited number of children were available to
fulfill the hearing impaired population criteria, each
control individual was matched as closely as possible
to the experimental subjects on socioeconomic levels
based on the father’s (or mother’s) employment utilizing
only two SES levels; high, (professional, technical,
managerial, clerical, sales, skilled) and low (semiskilled,
and unskilled).
Although the amount of each individual’s hearing
loss was not a consideration for testing, a copy of each
hearing impaired child's audiogram was requested.

The

reason for this was that it helped with some qualitative
interpretations with regard to hearing loss even though
the audiometric data was not used in the formal analysis.
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Parental release forms allowing a child to be
tested were obtained by the principal in each school.
Assurance was given by the examiner that if the test '
situation proved to be distressing to any child, testing
would be discontinued and another subject sought.
PROCEDURE
Each child was individually administered the
McCarthy Scales of Children’s Abilities according to the
standardized administration procedures as outlined by
McCarthy (1970) i*1 'k*ie MSCA manual.

Each test was given

by the author, who is experienced in the administration
of intelligence tests and in the administration of the
MSCA.

Total confidentiality of the child’s name and

test results was maintained and the individual names
were converted to numbers for all analytical purposes.
Individual test results were made available only to
those authorized school personnel who requested them.
Upon completion of testing, each subject’s
performance on the McCarthy Scales of Children’s
Abilities was scored according to standard scoring
procedures as described by McCarthy (1970).

These

raw scores were converted to Scale Indexes according to
the child’s chronological age and a profile was plotted.
Analysis of mean differences in Scale Index

scores between normal and bearing impaired groups for
the Verbal, Quantitative, General Cognitive, and Memory
Scales of the MSCA was accomplished through the use of
a one-tailed t-test for correlated groups (Kerlinger,
1973

) since the direction of differences was predicted.

A nondirectional hypothesis for possible differenceson the Perceptual Performance and Motor Scales of the
MSCA required the use of a two-tailed t-test for cor
related groups.

Alpha was set at the 0.05 level.

(Statistical formulae can be found in Appendix D.)
Since the practicing clinician is interested in
individual cases, the data was analyzed from another
point of view.

On each Seale, cut-off points were

determined and the percentages of hearing impaired and
normal subjects who fell below these cut-off points
were calculated.

The"X2 technique (Kerlinger, 1973)

was used to determine whether these differences were
significant.

The advantage of this type of analysis

was to provide information both for clinical practice
and future research.

Chapter 3
RESULTS
The data for this study consisted of the scores
obtained by a group of twenty-five hearing impaired
children and a matched group of twenty-five normal
hearing children on the six Scales of the McCarthy
Scales of Children’s Abilities (Appendices A and B).
Table IV.presents the means, standard deviations,
and range of scores on the six Scales of the MSCA for the
hearing impaired (HI) and normal hearing (NH) groups and
the _t-scores obtained by comparing the means of the two
groups on each Scale,

To assess the extent to which a

hearing impairment might have influenced the scores obtained
on the MSCA, a Jb-test for correlated, group means was
utilized to compare the hearing impaired and normal hearing
groups.

The results indicated significant differences

(p < 0.05) between the hearing impaired and normal hearing
groups on all of the six Scales of the MSCA.

The hearing

impaired group clearly performed at a depressed level
on the Verbal Scale, Perceptual Performance Seale,
Quantitative Scale, General Cognitive Index, Memory Seale,
and the Motor Scale (t^ = 12.33, 8.13, 10.29, 12.36, 9»Q6
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TABLE IV
MEANS, STANDARD DEVIATIONS, RANGES OF SCORES, AND
t-SCORES ON THE SIX SCALES OF THE MSCA FOR
~
NORMAL HEARING AND HEARING
IMPAIRED SUBJECTS
SCALES

NH

HI

t
?

VERBAL X
Standard Deviation
Range of scores

58.92
9.84
40-78

28.2
9.64
22-54

12.33*
i

PERC. PERF. X
Standard Deviation
Range of scores

57.68
7.01
42-72

40.36
9.3
22-57

8.13*

QUANTITATIVE X
Standard Deviation
Range of scores

51.68
8.22
38-77

28.84
8.61
22-48

10.29*

112.6
14.22
88-149

63.28
16.33
50-104

12.36*

MEMORY I
Standard Deviation
Range of scores

53.36
7.32
41-72

29.16
10.59
22-58

9.06*

MOTOR 1
Standard Deviation
'Range of scores

54.8
9.21
38-69

44.56
9.6
22-59

4.70*

GENERAL COG. INDEX 1
Standard Deviation
Range of scores

*p<0.05
NH:
HI:

Normal hearing subjects N=25
Hearing impaired subjects N=25
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4.70 respectively with df = 24 and p<0.05 in all cases).
Inspection of the raw data revealed five subjects
within the hearing impaired group who might be multiply
involved

1

as indicated by their relatively flat profile

of generally low scores on all Scales (S's 4> 11, 12,
13, 24),

It also became apparent that three subjects

within the normal hearing group (S's 2, 15, 18) were
well above average intellectual abilities as indicated
by General Cognitive Index (GCI) scores two standard
deviations or more above the GCI mean (M = 100, S.D. = 16).
In order to make the two groups more homogeneous on the
criterion of ’’assumed normal I.Q,,” these questionable
subjects were eliminated and a t-test for independent
samples was employed to analyze the revised data.

It

was necessary to use this t-test due to the uneven N*s
/

and the fact that there were no longer matched pairs.
Table V summarizes the means and standard deviations
for the six Scales of the MSCA of the modified

2

groups

of hearing impaired and normal hearing subjects and the
t-scores obtained by comparing the means of the two groups.
Mental retardation or other sensory or physical
limitations in addition to the hearing impairment.
2

The term modified is used to refer to the hearing
impaired group with subjects 4, 11, 12, 13, and 24 elimin
ated and to the normal hearing group with subjects 2, 15,
and 18 eliminated.

TABLE V
MEANS, STANDARD DEVIATIONS, AND t-SCORES FOR THE
MODIFIED GROUPS OF HEARING IMPAIRED AND NORMAL
HEARING SUBJECTS ON THE SIX SCALES OF .
THE MSCA
Scales

NH

HI

t

VERBAL X
Standard Deviation

57.23
8. 9 8

29.75
10.32

9.28*

PERC. PERF. X
Standard Deviation

56.77
6.76

43.5
7.79

5.92*

QUANTITATIVE X
Standard Deviation

49.64
6.2

30.55
9.0

12.56*

GENERAL COG. INDEX I
Standard Deviation

109.09
11.47

6 6 .5

9.61*

17.1

MEMORY X
Standard Deviation

51.55
5.91

30.95
11 *28

7.55*

MOTOR X
Standard Deviation

55.8
9.15

48.2
7.35

2

*p <0.05
NHs
NIs

Normal Hearing subjects N=22
Hearing impaired subjects N=20

.7 2 *
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All t ’s exceeded the value required for statistical
significance at the 0.05 confidence level.

Significant

differences existed on the Verbal Scale, Perceptual
Performance Scale, Quantitative Scale, General Cognitive
Index, Memory Scale, and Motor Scale (;fc = 9.28, 5-92,
12.56, 9.61, 7»55»

2 .7 2

respectively with df = 40 and

p<0.05 in all cases).
Utilizing a one-tailed tytest, these results
supported the hypothesis that significant differences
would exist between the scores obtained by the hearing
impaired and normal hearing groups on the Verbal,
Quantitative, General Cognitive Index, and Memory Seales.
Based on the significant t-scores obtained with a two-tailed
t-test, the hypotheses of no significant differences
between the two groups on the Perceptual Performance
and Motor Scales are rejected.
Chi square evaluations were carried out comparing
the percentage of subjects scoring one or more standard
deviations (S.D.) below the mean established by McCarthy
for each Scale (M = 50 with S.D. = 10 on all Scales
except the General Cognitive Index which has a mean of
100 with a standard deviation of 16).

To explore further

the relationship between performance of the hearing
impaired and normal hearing groups on the six Seales of
the MSCA, a second-set of Chi square evaluations-were
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calculated utilizing two standard deviations as a cut-off
point.

These two cut-off points were selected since

only approximately 16 percent of the population would
be expected to score more than one standard deviation
below the mean and at the extreme cut-off level, only
approximately 2 percent of the population would be
expected to score below two standard deviations.

The

percentages and Chi square contingency tables are
summarized in Tables VI, VII, and VIII.
When the cut-off point was one standard deviation
below the mean, the analysis of significance utilizing
the Chi square test showed that the hearing impaired and
normal hearing groups contrasted significantly on the
Verbal Scale, Perceptual Performance Seale, Quantitative
Scale, General Cognitive Index, and the Memory Scale
(X.2 — 26.6, 12.04, 35.39, 26.76 respectively with
df = 1, p<0.05).

Significant differences did not appear

between the groups on the Perceptual Performance or the
Motor Scale (tC2 «= 1.27, .003, df = 1, p >0.05).
Additional computations of Chi square were also
tabulated on the differences between the two modified
groups of hearing impaired and normal hearing subjects
on the six scales of the MSCA.
in Tables IX, X, and XI.

These data are summarized

When the established cut-off

point was one standard deviation below the Scale mean,
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TABLE VI
PERCENTAGES OP HEARING IMPAIRED AND NORMAL HEARING
SUBJECTS PALLING ONE OR MORE OR TWO OR MORE
STANDARD DEVIATIONS BELOW THE MEAN POR
EACH SCALE OP THE 1SCA
HI

NH

VERBAL SCALE
1 S.D.
2 S.D.

80$*
72$

4$
0$

48$*
16$

0$
0$

88$*
68$*

0$
0$

64$

0$

PERCEPTUAL PERFORMANCE SCALE
1 S.D.
2 S.D.
QUANTITATIVE SCALE
1 S.D.
2 S.D.
GENERAL COGNITIVE INDEX
1 S.D.
2 S.D.
MEMORY SCALE
1 S.D.
2 S.D.

76$*
68$*

MOTOR SCALE
1 S.D.
2 S.D.
HI:
NH:
SD:
*

28$
8$

4$
0$

Hearing impaired subjects
Normal hearing subjects
Standard deviation— below the mean
Indicates significance (p C 0.05) as measured
by X 2 .
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TABLE VII
CHI SQUARE EVALUATIONS OF DIFFERENCES IN PERFORMANCE
BETWEEN NORMAL HEARING AND HEARING IMPAIRED
SUBJECTS ON THE SIX SCALES OF THE MSCA AT
ONE OR MORE S.D.'S BELOW THE SCALE MEAN
VERBAL SCALE
NH
HI
HIGH
LOW

24

5

1

20

PERCEP-PERF. SCALE
NH
HI
HIGH

25

13

LOW

0

12

i
X ^ = 26.6*

= 12.04*
GENERAL COGNITIVE
INDEX
NH
HI

QUANTITATIVE SCALE
NH
HI
HIGH

25

3

LOW

0

22

HIGH

25

3

LOW

0

22

X 2 = 35.39 X

= 35.39*

MOTOR SCALE
NH

MEMORY SCALE
NH
HI
HIGH

25

8

LOW

0

19

7C2
NH;
His
HIGH:
LOW;
7C2.

26 .76*

HIGH
LOW
X^

HI

24

18

1

7

= .86

Normal hearing subjects
Hearing impaired subjects
Any scaled score above one standard deviation below
the MSCA mean for that Scale.
Any scaled score which is one standard deviation or
more below the MSCA mean for that Scale.
Chi square for two independent samples,
p <;0.05
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TABLE ¥111
CHI SQUARE EVALUATIONS OP DIFFERENCES IN PERFORMANCE
BETWEEN NORMAL HEARING AND HEARING IMPAIRED
SUBJECTS ON THE SIX SCALES OF THE MSCA AT
TWO OR MORE S.D.'S BELOW THE SCALE MEAN
PERCEP-PERF. SCALE
NH
HI

VERBAL SCALE
NH
HI
25

7

HIGH

LOW

0

18

LOW

x

= 24.27*

in
CM

HIGH

21

0

4

~ X 2 = 1.27
GENERAL COGNITIVE
SCALE
NH
HI

QUANTITATIVE SCALE
NH

HI

HIGH

25

' 8

HIGH

25

9

LOW

0

17

LOW

0

16

2 _ i g . 7*

A 2 = 21 .91 *

MOTOR SCALE
NH

MEMORY SCALE
NH
HI
HIGH
LOW

%
NH
HI
HIGHs
LOW*

*2.

HI

25

8

HIGH

25

23

0

17

LOW

0

2

2 1 .91 *

X d = .003

Normal hearing subjects
Hearing impaired subjects
Any scaled score above two standard deviations
below the MSCA mean for that Scale.
Any scaled score which is two standard deviations
or more below the MSCA mean for that Scale.
Chi square for two independent samples
p< 0.05
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TABLE IX
PERCENTAGES OP THE MODIFIED HEARING IMPAIRED AND
NORMAL HEARING SUBJECTS PALLING ONE OR MORE
OR TWO OR MORE STANDARD DEVIATIONS BELOW
THE MEAN FOR EACH SCALE OP THE MSCA
HI

NH

VERBAL SCALE
1

2

S.D.
S.D.

75$*
65$*

4.5$
0$

PERCEPTUAL PERFORMANCE SCALE
1
2

0$

S.D.
S.D.

QUANTITATIVE SCALE
1
2

S.D.
S.D.

85$*
60$*

0$

GENERAL COGNITIVE INDEX
1
2

S.D.
S.D.

55$*

MEMORY SCALE
1
2

S.D.
S.D.

70$*

MOTOR SCALE
1
2

S.D,
S.D,

HI:
NHi
S.D.:
*

0$

4.5
0$

Hearing impaired subjects
Normal hearing subjects
Standard deviation— below themean
Indicates significance (p< 0.05) as measured
by 7L2 .
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TABLE X
CHI SQUARE EVALUATIONS OP DIFFERENCES IN PERFORMANCE
BETWEEN MODIFIED GROUPS OF NORMAL HEARING AND
HEARING IMPAIRED SUBJECTS ON THE SIX SCALES
OF THE MSCA AT ONE OR MORE S.D.’S BELOW
THE SCALE MEAN
VERBAL SCALE

HIGH
LOW

PERCEP-PERF. “SCALE

NH

HI

21

5

1

15

NH

HI

HIGH

22

13

LOW

0

7

X 2= 19.16*

X 2 = 5.61*

QUANTITATIVE SCALE
NH

HI

HIGH

22

3

LOW

0

17

X 2 = 27.5*

GENERAL COGNITIVE
INDEX
NH

HI

HIGH

22

3

LOW

0

17

X 2 = 27.5*
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TABLE X

(CONTINUED)

MEMORY SCALE

MOTOR SCALE

NH

HI

HIGH

22

6

HIGH

LOW

0

14

LOW

X 2 = 19.23*
NH:

NH

HI

21

18

1

2

X 2 = .007

Normal hearing subjects, modified group with
those subjects whose GCI scores were more than
two standard deviations above the GCI mean
eliminated N = 22
HI:
Hearing impaired subjects, modified group with
those subjects who were at least one standard
deviation below the test mean on all subtests
eliminated N = 20
HIGH: Any scaled score above one standard deviation
below the MSCA mean for that Scale or Index
LOW:
Any scaled score which is one standard deviation
or more below the MSCA mean for that Scale or
Index
9C.2
\ f
Chi square for two independent samples
*
p<0.05
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TABLE XI
CHI SQUARE EVALUATIONS OP DIFFERENCES IN PERFORMANCE
BETWEEN MODIFIED GROUPS OF NORMAL HEARING AND •
HEARING IMPAIRED SUBJECTS ON THE SIX SCALES
OF THE MSCA AT TWO OR MORE S.D•»S BELOW
THE SCALE MEAN
VERBAL SCALE

PERCEP-PERF. SCALE

NH

HI

HIGH

22

7

LOW

0

13

NH

HI

HIGH

22

20

LOW

0

0

% 2 = 16.85*

QUANTITATIVE SCALE

HIGH
LOW

NH

HI

22

8

0
X 2 = 14.64*

GENERAL COGNITIVE
INDEX
NH

HI

HIGH

22

9

LOW

0

11

X 2 = 12.58*
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TABLE XI

(CONTINUED)

MEMORY SCALE

MOTOR SCALE

NH

HI

HIGH

22

8

LOW

0

12

1

NH

HI

HIGH

22

20

LOW

0

0

-X2 = 14.64*
NH:

Normally hearing subjects, modified group with
those subjects whose GCI scores were more than
two standard deviations above the GCI mean
eliminated N = 22
HI:
Hearing impaired subjects,modified
group with
those subjects who were at least one standard
deviation below the test mean on all subtests
eliminated N = 22
HIGH: Any scaled score above two standard deviations
below the MSCA mean for that Seale or Index (31
and above for scale, 69 up, index)
LOW:
Any scaled score which is two standard deviations
or more below the MSCA mean for that Scale or
Index (30 and below on any scale or 68 and
,2
below on the GCI)
:
Chi square for twoindependent samples
*
p<0.05
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significantly more hearing impaired showed inadequate
performance on the Verbal Scale^

Perceptual Performance

Scale, Quantitative Scale, General Cognitive Index, and
Memory Scale (%2 - 19.16, 5.61, 27.50, 19.23 respectively,
df = 1, p<;0.05).

A significant difference did not

exist between the two groups on the Motor Scale

2

= .007,

df = 1, p > 0.05).
Utilizing two standard deviations as the cut-off
point still revealed significant differences between
the two modified groups on the Verbal Scale, Quantita
tive Scale, General Cognitive Index, and Memory Scale
(X2 = 16.85, 14.64, 12.58, 14.64, df = 1, p<0.05).
There were no observed differences between these two
groups on either the Perceptual Performance or the
Motor Seales using this extreme cut-off criteria
(X

could not be utilized since no subjects scored two

standard deviations below the test mean).
Even after the elimination of some subjects in
order to make the two groups as homogeneous as possible,
the t-test results remained consistently significant on
all six Scales; theX.

results also remained consistently

significant at both cut-off points for the Verbal,
Quantitative, GCI, and Memory Scales.

There was con

sistent significance between the two sets of data at
the one standard deviation cut-off point for the
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Perceptual Performance Scale and consistent non-signifi
cance on this Scale when the cut-off point was set at
two standard deviations below the mean.

There was

consistent non-significance between both the original
two groups and the two modified groups for the Motor
Scale at the one and two standard deviation cut-off
points.

Chapter 3
DISCUSSION AND IMPLICATIONS
MAJOR FINDINGS
This investigation was undertaken in order to
compare the performance of a group of hearing impaired
children (HI) with the performance of a matched group
of normal hearing subjects (NH) on a relatively new
test of mental abilities, the McCarthy Scales of Chil
dren^ Abilities.

It was hypothesized that hearing

impaired children would differ significantly from normal
hearing children on the Verbal (V), Quantitative (Q),
Memory (Mem), and General Cognitive Index (GCI) Scales
of the MSCA.

It was also hypothesized that there would

be no significant differences between the two groups in
the scores obtained on Perceptual Performance (P) and
Motor (lot) Scales.
Prom the greater Denver public school system,
an experimental group of 25 hearing impaired subjects
was selected.

This selection was based on chronological

age being plus or minus six months of 7 years, with the
I.Q. assumed within normal limits and no other physical
or sensory limitations.

The NH group was subject-matched
82
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to the experimental group utilizing the same criteria
as were set for the HI group.

Age was to be within one

month of the experimental subject’s age, while sex and
socioeconomic status were additional matching criteria.
The MSCA was administered by the author to all
subjects according to standardized procedure.

;Scoring

and conversion to scaled scores based on chronological
age was done in accordance with the procedural manual.
The hearing impaired population available for
this study was extremely limited.

There was considerable

variability among experimental subjects, especially with
regard to the actual amount of hearing loss and the
type and amount of their educational background.

Based

on the data obtained from the MSCA profile, there appeared
to be five children in the experimental group who, in
spite of available records and teachers' evaluations,
might have had other developmental or educational problems
in addition to their hearing losses (indicated by scores
on all MSCA Seales falling at least one standard deviation
below the mean).
In the control group, a teacher’s subjective
judgment was often accepted with regard to the matching
criteria of I.Q. within normal limits and no other
physical or sensory impairment.

Based on some possibly

inaccurate assessments on the part of the teacher, plus
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the investigator’s need to accept two children assumed
to be ’’above normal” I.Q. in order to fulfill the other
matching criteria, there appeared to be three of the
NH group who might not fit within the range of normal
I.Q. but were above it (based on GCI scores two or more
standard deviations above the MSCA test mean obtained
from normative data).
Comparisons of the mean performances of the
original HI and NH groups and between the two groups with
the ’’exceptional children” eliminated (referred to as
modified groups) were made utilizing appropriate tytests.
These results indicated significant differences between
the two original groups on each of the six MSCA Scales
as well as between the two modified groups on all of
the Scales.
In order to provide the practicing clinician
with percentages applicable to the performance of the
hearing impaired population on the MSCA, a chi square
analysis of the data was also utilized.

Two different

cut-off levels were established, one standard deviation
(S.D.) and two standard deviations below the Scale
mean.

The number of subjects falling above or below

that point were counted and a chi square contingency
table was plotted for each of the six Seales of the
MSCA for both the original HI and NH groups and for the
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modified groups at both out-off points (one and two
S.D.s).

At both eut-off points, significant differences

were found between the original HI and NH groups and
between the modified HI and NH groups on the Verbal,
Quantitative, Memory, and General Cognitive Index Scales.
There were significant differences between the original
NH and HI groups and between the modified NH and HI
groups on the Perceptual Performance Scale at a cut-off
of one S.D., but not at two S.D.s.

Significant differences

between the NH and HI groups did not exist at either
cut-off level for the Motor Scale.
Since this was an introductory exploration of
the performance of the hearing impaired on the MSCA and
because of the intra-variability within the hearing
impaired group, more complex statistical procedures
were not attempted.
The following is a brief discussion of the test
performance by Scale and some possible explanations
for the unanticipated results of the Perceptual Perfor
mance and Motor Seales.
Verbal
On the Verbal Scale, the significant t_-scores were
supportive of other findings of retarded verbal skills
in hearing impaired children.
2

The significant chi square

(X. ) indicated that the two groups, who differed with
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respect to hearing acuity, did differ greatly with
respect to the relative frequency with which the group
members fell above or below the established cut-off
points of one and two S.D.s below the Scale mean.
-]
In this sample, 75 to 80 percent of hearing impaired
subjects fell one S.D. or more below the mean while
only 4 to 4.5 percent of the NH group received scores
this low.

Further, 65 to 72 percent of the HI group

scored two or more S.D.s below the mean while none of
the NH group seored this low.
The subtests concerned with word definitions,
memory for a sentence or story, verbal categorization,
and analogies appeared to show the effects of the
hearing loss most.

The complicated verbal directions

and the required responses were apparently not within
the abilities of most of the hearing impaired subjects.
It is probable that the time factor on the Verbal Fluency
subtest also was influential in the low performance of
the few hearing impaired children who were able to
verbally categorize.

It did not seem that the necessity

for speed in performance was comprehended by many in
the HI group.

Certain of the hearing impaired subjects

did seem able to comprehend and perform some of these
1
First percentage is for the modified group,
second percentage for the original group.

8?
tasks, however not with the same skill as the NH group.
This suggests the possibility that education should be
geared more towards specific training in some of these
deficient areas*

There appears to be a great amount of

educational stress placed on maximum utilization of
visual cues and training of the other intact senses of
the hearing impaired child and too often the residual
hearing is simply assumed but not specifically utilized.
If a child is to continue progressing in language develop
ment, some kind of formal system of education to maximize
this progression needs to be developed.

This should

stress the training of memory abilities, learning the
concept of analogies, deductive reasoning, verbal
categorization and sorting, abstract concepts— those
aspects of intelligence which appear to be most vulner
able to a hearing loss.

Those mental operations which

are not adversely affected should certainly not be
ignored but rather capitalized on to help remediate
the deficit areas.
Prom a review of the literature it appeared that
educational attainment probably equates best with verbal
abilities.

It appears to be most important to urge,

help, guide, or use whatever means are necessary to
insure that the hearing impaired child develop his
verbal skills to their fullest potential.

The educational
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retardation of hearing impaired children may well be
related to the excessive amount of time required to
teach these children the basic skills of communication
which leaves little time to concentrate on specific
content areas.

The development of improved and more

efficient methods for teaching these children, and
most importantly increasing the number of those who
acquire language in the home, nursery school, and
kindergarten prior to entering formal schooling would
possibly reduce the extent of this retardation,

Whetnal

and Fry (1971) felt that the importance of age in the
learning process could not be emphasized too much as it
"is the key to the understanding of the problems of
deafness."

They were convinced that a failure to develop

any skill at the critical age in the growth pattern
leads to difficulties which could not ever easily be
overcome.

If this assumption is correct, then the very

early and consistent training of the hearing impaired
child is the most important and possibly the only means
for the fullest development of his abilities.
More data are certainly needed on what would
happen if hearing impaired children received intensive
acoustic stimulation and language training from infancy
throughout the pre-school years and how his verbal skills
and educational achievement would differ from those not
receiving this kind of training.

89
Perceptual Performance
On the Perceptual Performance Scale, the null
hypothesis that there would not he a significant dif
ference between the HI and NH groups was rejected.
Although the difference between the NH and HI groups
was not as great as the difference on the Verbal Scale,
it was still significant.

During testing, it became

apparent to this author that the verbal directions
involved in many- of the subtests of this Scale were
too complicated to be comprehended by most hearing
impaired children included in this sample*

McCarthy

(1970) stated that this scale primarily measured visual
organizational skills but she did not seem to take into
aceount the fact that it also measures to some extent
a child's verbal skills since the directions are pre2
sented verbally.. A i test showed that the original
NH and HI groups differed with respect to the relative
frequency with which the group members fell above or
below the established one S.D. cut-off point; this
same significance also was apparent when the modified
groups were compared.

At an extreme cut-off point of

two.S.D.s below the mean, the differences as measured by
p

X

were not significant between either the original HI

and NH groups or the modified groups.
35 to

48

Within this sample,

percent of the HI group fell at least one or
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more S.D.s below the mean while none of the NH group
fell on or below this level.

Sixteen percent of the

original HI group fell two S.D.s or more below the mean
but none of the modified HI group fell this low.
The subtest on which the greatest difference
between the two groups appeared was Right“Left Orientation.
Hearing Impaired children seemed to have little comprehension of these concepts.

Normal hearing children, as

with many other verbal concepts, usually acquire the
basic labels of right and left without formal teaching
and they frequently ’’learn” to which direction each
label refers in the same manner.

The left to right

orientation is essential for reading and writing skills
and teachers of the hearing impaired usually emphasize
this.

It appeared that few hearing impaired children

in this sample even had a conceptual grasp of the labels
much less the referent direction.

It would seem that

hearing impaired children need to learn the abstract
right/left concepts as well as the abstract up/down
references.

Since hearing impaired children usually

are able to learn the up/down concept, they should also
be able to learn right and left, if only for the sake
of social convention.
Differences existed between the two groups on
the subtest Tapping Sequence (favoring the NH group)
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'and this can probably be explained by the fact that the
NH group received duel visual and auditory cues, while
the HI were deprived of the auditory stimulus.
On the Draw-A-Design and Draw-A-Ghiid subtests,
the HI group scored below the NH group.

These findings

did not confirm those cited in Myklebust (1960) which
suggested that hearing impaired children score as well
as normal hearing peers on the Goodenough Draw-A-Man
test.

Myklebust (Farrant, 1964) believed that some

types of abstract and conceptualization processes such
as those needed for Draw-A-Man were not deficient in
the deaf.

An analysis of the Draw-A-Design drawings

executed by the hearing impaired subjects indicated a
lack of precision when compared-to those drawn by the
NH group.

This resulted in a loss of points on that

particular subtest.

Hearing impaired children-'may not

have sufficient educational time directed to developing
the intricacies of precise eye-hand coordination in
that often the major goal of education is to teach com
municative skills and there is not sufficient time left
to emphasize these other areas that are part of the
educational experiences of the normal hearing child.
This is a supposition by this author and certainly is
in need of verification.

It is not a belief of this

author that hearing impaired children are unable to
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perform adequately these tasks (i.e. have a perceptual
problem) but rather that the importance of precision is
not sufficiently stressed and thus is not apparent to
them.

It is also possible that the direction of ’’Let

me see you draw one just like this.” gives an advantage
to normal hearing children.

It is definitely felt by

this author that the verbal directions accompanying the
Draw-A-Child subtest give an advantage to normal hearing
children.

The administrator is allowed to say "Do it

as nicely as you can.

Be sure to make all of her (him),

lake the best picture of a girl (boy) that you can."
It is questioned whether educators of-the hearing
impaired spend sufficient time on these kinds of activi
ties especially stressing completeness or precision.
As the work of Goodenough indicated (Myklebust,
1969), the Draw-A-Man test can be used as a measure of
mental growth and mental capacity, therefore it might be
expected that hearing impaired children would score
below their hearing peers on this task.

The inclusion

of detail in these kinds of drawing tasks is correlated
with overall intelligence according to Goodenough.
Myklebust (1960) stated that "an individual draws what
he knows not what he sees."

A sensory deprivation may

alter the perceptual processes and awareness of the
individual to the extent that it results in lower scores
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on tasks of these kind.
On the Conceptual Grouping subtest, overall
scores of the HI group were lower than those obtained
by the NH group.

Here again, the complexity (in relation

to the verbal skills of the hearing impaired) of the
directions often seemed to contribute to lower scores.
While a hearing impaired child may have the individual
concepts of "big,” "round,” and "red," he may not be
able to respond to the lengthy direction "Now let’s
see how many big, round, red ones you can find."

On

two of the subtest items, the abstract comparative word
"best" is used which often is not comprehended by hearing
impaired children.

"Which one from here goes best with

the ones on the card?".

It was difficult to ascertain

whether a hearing impaired child’s failure was due to
poor comprehension of the directions or whether he
indeed did not understand the concept.
Quantitative
Significant t-scores on the Quantitative Scale
demonstrated a substantive difference between the two
groups on their abilities in numerical memory, numerical
aptitude, and computational skills.

She significant ^

scores showed that both the original and modified HI
and NH groups differed greatly with respect to the
frequency with which they scored above or below either

2
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a one or two S.D. cut-off point.

In this sample 85 to

88 percent of the HI group fell one or more S.D.s below
the Scale mean and 60 to 68 percent fell two or more
S.D.s below.
mean.

Hone of the HH scored one S.D. below the

As with other Seales previously discussed, a

major barrier is imposed upon the hearing impaired child
since the directions and,response are auditory-vocal in
nature.

Subtest number five (Humber Questions) is

purported to assess number information and quantitative
thinking including computational skills (as is pointed
out in the manual), but it does not give the hearing
impaired child an opportunity to demonstrate his facility
since the questions are presented auditorily.
cues were visual such as 3 + 3 =

If the

___ or 2 x __ =8,

this would still appear to be sampling the same arithmetic
abilities but would give the hearing impaired children
a different and necessary mode of stimulus and response.
When the stimulus is strictly auditory, a failure can
be related to either the hearing impairment or to
inadequate knowledge of the arithmetic skills and it is
not possible to isolate which are the problem area(s)-.
On the Numerical Memory subtest, it was difficult
to know whether the numerical memory skills were deficient
or whether the hearing impaired child was unable to hear
or lipread the number.

The process of repeating numbers

backwards was almost non-existent in this particular HI
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sample and. those few children who were ahle to handle
more than two digits backwards all had losses classified
within the mild to moderate range.

Non-comprehension

of the word "backwards" seemed to be the influential
factor in this subtest.

This term is an abstract concept

which must be didactically taught to hearing impaired
children.

These findings support earlier research

cited in Chapter 1 which suggested that hearing impaired
children were inferior to the hearing on auditory digit
span ability.
In general, the HI group could handle most of
the items on the Counting and Sorting subtest with the
exception of the final two items which deal with the
abstract concepts of "second" and "fourth.”

Some of

the hearing impaired children were able to point to the
fourth block merely on the basis of the prefix in the
word "fourth," but only six children were able to point
to the second block.

Of these six, five had losses

classified as moderate and one was classified as severe
(however, she was integrated into a regular first grade
classroom).
Memory
As hypothesized, significant differences existed
between both the original NH and HI groups and between
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the modified NH and HI groups on the Memory Scale.

As

all subtests on the Memory Scale are also included on
the other Scales, the difficulties encountered by the
HI subjects have been enumerated earlier.

It should

again be emphasized that with the hearing impaired child,
it is almost impossible to differentiate the deficit
area using a test of this kind.

It was seldom obvious

whether the child did not hear the directions, did not
hear the stimulus labels, did not have the word in his
vocabulary or truly had a short-term memory problem.
Sinee the subtests of the Memory Seale measure sequential
memory involving both the auditory and visual channels
simultaneously and also auditory memory solely, the
hearing impaired child will.always be deprived of part
or all of the stimulus.

In this sample, 70 to 76 percent

of the HI group fell one or more S.D.s below the mean
and 60 to 68 percent fell two or more S.D.s below the
mean.

Hone of the HH group scored one S.D. below.

Motor
On the Motor Scale, the hypothesis of no signifi
cant difference between the two groups was not sub
stantiated.

A significant difference as measured by a

t^-test existed between the original HI and HH groups.
The t-score for a difference between the modified HI
and NH groups,although smaller, was still significant.
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The chi square results, however, indicated non-signifi
cance between the original NH and HI groups and between
the modified NH and HI groups at both the one and two
S.D. cut-off points.

On this Scale, 10 to 28 percent

of the HI sample fell one or more S.D.s below the Seale
mean and 0 to 8 percent fell two or more S.D.s below
the mean.

None of the NH sample fell even one S.D.

below the mean.
McCarthy (1970) suggested that for children
above the age of six, the tasks of the Motor Scale may
be rather easy and thus may not challenge or effectively
assess gross and fine motor abilities.

Assuming the

validity of this statement it is of interest to note
that a difference between the two groups was obtained
on a test which is supposedly not too difficult nor
differentiating for subjects of this age or older.

Even

though the Motor Scale has the lowest reliability
coefficient (.69) and is considered rather non-differen
tiating for normal subjects of this age, the difference
found in this study between the NH and HI groups was
significant.

However, it must be noted that although

the hearing impaired subjects performed below the
normal hearing subjects on this Scale, their mean
scaled score was still well within normal limits as
established by McCarthy.
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The subtests Leg Coordination, Arm Coordination
and Imitative Action are composed of items which are
demonstrated by the examiner, therefore the test results
were not contaminated with the possibility of non
comprehension of the required response by the HI group.
The other two subtests included on this Scale (Draw-ADesign and Braw-A-Child) are, however, dependent upon
specific verbal cues.

The HI group scored lower on the

Arm Coordination, Draw-A-Besign, and Braw-A-Child subtests.

The latter two subtests, and possible reasons

for the Hi's lower scores, were discussed earlier under
the Perceptual Performance Scale.

The lower scores

on the Arm Coordination subtest appeared to be related
to the lack of experience that many hearing impaired
children have in this area.

These skills are most

probably reinforced by verbal-social kinds of reinforcers.
Since hearing impaired children experience highly redueed
verbal reinforcement, they may demonstrate reductions
in the skill areas which depend on this kind of learning.
It is hypothesized that parents and educators are
concerned primarily about education and remediation
within the communicative areas and possibly insufficient
time is spent teaching ball bouncing, catching, and
target throwing.

The gross motor skills of running,

hopping, jumping, and skipping are usually acquired
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without intervention since legs are a child's means of
everyday mobility.

The skills sampled on the- Arm

Coordination subtest are not typically part of the
everyday motor activities of the average hearing
impaired child; thus one could expect the mastery of
these skills to be delayed unless they are an active
part of the educational process as they seem to be for
normal hearing children.

The findings by authors dis

cussed in Chapter 1 concerning possible significant
deficits in the balance capabilities of hearing impaired
children was not substantiated by results on the Leg
Coordination subtest in which a child must not only
walk for nine feet on a line but also must stand on
alternate feet for ten seconds to score a full two-point
credit.

Of the five children who were suspected of being

multiply involved, one was unable to score full credit
on each of these three subtests.

Two children received

only half eredit on the two subtests involving standing,
on alternate feet for ten seconds.

Ho conclusions

are drawn from this, due to the limited number of
subjects and also the fact that two of the normal hearing
children also failed to receive full credit on one of
these subtests.

It is suspected that hearing impaired

children with other deficits beyond the hearing loss
may indeed manifest balance problems.
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General Cognitive Index
The General Cognitive Index is composed of all
subtests included on the Verbal, Perceptual Performance,
and Quantitative Scales.

Since significant differences -

were found between the NH and HI groups on these three
Scales, it follows that the difference between group
results on the GCI Scale would also be significant.
this sample of children,
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On

to 88 percent of the HI

group fell one S.D. or more below the mean and 55 to
64 percent fell two S.D.s or more below the mean.
These differences between the NH and HI groups on the
three Scales which comprise the GCI indicate that hearing
impaired children are significantly below their hearing
peers in terms of their abilities to integrate accumulated
learnings and adapt them to the cognitive tasks sampled
by these Scales.
Implications of the Major
Findings
The results of this study with hearing impaired
children showed that some specific mental operations
were more affected than others.

Those requiring verbal-

symbolic facility were significantly depressed.

The

MSCA is more verbally loaded than was originally assumed
by this author (especially with respect to the subtests
of the Perceptual! Performance and Motor Scales).

The
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author had no satisfactory assurances that the directions
were understood adequately or equally by the hearing
impaired subjects.

It was questionable whether, in

many cases, the hearing impaired subjects had the
ability to comprehend level of language required to
understand the test task.

It appeared that even

some of the performance items relied on skills which
are relatively under-developed in the child who has a
communication problem related to his hearing loss.
The limited cultural-social experience (as well as the
communication deficit) of many hearing impaired children
is more than likely a causal factor for their relatively
poorer group performance as a group on the abilities
sampled by the Perceptual Performance and Motor Scales.
Differences between the two groups were most
apparent on those tasks which must be didactically
taught to the hearing impaired.

The integration of

several underlying skills seems necessary in order for
a child to adequately perform on a test of this kind.
Researchers are in general agreement that there
is a developmental lag in the acquisition of many skills
due to the effects of the hearing impairment in reducing
the amount and narrowing the range of early experience.
The amount of lag and the specific skills affected as
related to degree, type, and age of onset of the hearing
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loss and to the influence of different types of education
are questions which have still not been answered satis
factorily by this study or by earlier findings.

There

is a great need for continued investigations into these
areas if remediation for the hearing impaired child is
to be efficient, progressive, and effective,

Myklebust

(1960) pointed out that "the extent to which the effects
of deafness on intellect are irreversible or can be
altered by training procedures designed specifically for
the purpose likewise is not known."

Without supporting

evidence one way or the other, it is reasonable to
assume that these effects can be alleviated and devise
techniques and methods to accomplish this.
The individual ffiSCA test scores indicated that
there are some skills, assumed by McCarthy (1970) to
involve both mental and motor development, which must
not be receiving equal emphasis in the various educational
programs for the hearing impaired.

All hearing impaired

children should be given the best possible chance to
develop these skills but it is this author’s feeling
that this opportunity is certainly not at present equally
available to all.

What is the best educational cur

riculum and setting?

It seemed obvious that some

settings and teaching methods were more beneficial to
the development of these abilities in the hearing impaired
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child.

The children tested in this study came from a

variety of educational settings ranging from total
integration in a regular classroom to a completely
non-integrated oral program or a completely non-integrated manual program and most possible combinations of
these three.

It is impossible to make valid conclusions

as to the relative effectiveness of the various educa
tional settings or curriculum on the meager evidence
obtained during this investigation.

Based on the

judgment of this author, it was generally felt that
those hearing impaired children in programs designed
to provide extensive auditory stimulation (requiring
oral responses) in specific academic content areas
aimed toward partial or full integration of the child
into a regular classroom and also those children already
in an integrated classroom appeared able to comprehend
and respond to the MSCA test items with less difficulty
than those children in other programs.

The ability to

perform on a test of this type is probably in part also
determined by such correlatives as home education, SES,
I.Q., and the hearing loss itself.
Isolation of specific deficit areas in any
hearing impaired child must be accomplished as early
in life as possible and this certainly would be facili
tated if more accurate knowledge about these children
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and their performance was available.

It also appears

to be of primary importance to develop a test or
remodel one already available which will not only
accurately assess the skills considered essential to
both motor and mental growth but will provide comparison
norms between the hearing impaired and normal hearing
populations and also within hearing impaired groups.
Ideally, the hearing impaired

norms would be broken

down even further, related to type, degree, and age
of onset of the hearing loss as well as other possible
contributory factors.
MODIFICATIONS OF THE MSCA
There are many reasons for testing the hearing
impaired child’s intellectual and motor development.
If he is to be competitive in a hearing world, how he
fits within this group is important.

His relative

place within the hearing impaired population must also
be known if educational placement, curriculum, and
treatment are to be appropriate.

There is also the

necessity to know his specific academic strengths and
weaknesses for remedial purposes.
There are many ways of making these assessments
and comparisons.

One way is to test him utilizing

tests standardized on normal children and then make

105
comparisons between the normal hearing and hearing
impaired in terms of overall functioning and in specific
areas.

Another way is to employ modifications of a

test which are appropriate to the hearing impaired
child's communicative skills.

This allows one to more

accurately assess his deficits and assets to provide
for comparisons within the hearing impaired population.
The MSCA, as standardized, provides for compari
sons between the hearing impaired and normal hearing
child.

These comparisons however are based on their

skills in handling the verbal content of the test.
As standardized, it does not always provide an accurate
assessment of the hearing impaired child's skills in
specific areas nor does it allow for comparisons to be
made between hearing impaired peers.
This examiner, with the aid of a teacher of the
hearing impaired, experimented with modifications of
several subtests of the MSCA in order to evaluate the
possible usefulness of this instrument for hearing
impaired children.

The subject (J.Y.) had already been

given the MSCA in the standardized manner.

Later, some

subtests were re-administered, utilizing manual or more
concrete verbal cues, to try to determine if he had
been unable to comprehend the directions or whether he
did not have the required response in his repertoire.
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The effect of possible test-retest ”1earning” as it is
related to improved test scores is acknowledged.

How

ever, it was not felt to be a major contributory factor
in J.Y.*s score changes since the examiner was confident
that he had not comprehended the tasks during the first
administration.
On the subtest Pictorial Memory, the teacher
presented the picture and gave the labels both in sign
and orally.

J.Y. was able to name all six items while

he had only been able to correctly name four of them
originally.

It was felt by his teacher that he did not

have the oral label for two items but when presented in
sign, he was able to identify all of them.

Thus a

question is raised, one must ascertain whether the
failure is due to an immediate memory problem or whether
it is the result of lack of reception of the auditory
cues or the lack of appropriate vocabulary.

For a

hearing impaired child, this is also a test of his
knowledge of oral labels and lipreading skills rather
than specifically a test of his memory span.

If, as

McCarthy (1970) stated, the ability to recall material
presented both auditorally and visually is related to
the development of vocabulary, it certainly must be
adequately assessed in hearing impaired children.
order to draw comparisons between hearing impaired

In
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children, consideration should he given to possible
presentation of words within the vocabulary of the
hearing impaired child or the use of either written or
manual presentation in conjunction with oral presentation
to assess his immediate memory.

Comprehension of the

desired response also is often enhanced merely by the
additional cues given in written, sign, or gestural
form.

It does not appear that the use of these additional

cues would invalidate the obtained results but would more
accurately reflect the child’s true abilities.
The subtest Word Knowledge, Part I Picture
Vocabulary requires the child to demonstrate his under
standing of the spoken language of others (which
developmentally precedes the active use of language).
It is necessary to know the level of a hearing impaired
child's receptive language but does it have to be
"spoken" language?

The important concept to test is

whether the child knows that word receptively and the
presentation whether oral, written, or sign should be
determined by that child's particular means of communi
cation.

This same belief holds for parts of the test

requiring oral expressive responses.

If a hearing

impaired child is able to label a picture of a flower
or define what a "coat" is in sign or written form, has
he not

indicated his expressive vocabulary?

Granted,
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it may not be oral as is desirable for participation in
the communication scheme of the normal hearing world,
but it is still an assessment of his expressive skills
which should be the purpose of this kind of test.
Using sign and some demonstration items, the teacher
was able to get J.Y. to give limited sign definitions
(scored one point) to two items on the Oral Vocabulary
subtest.
On the subtest Number Questions, J.Y.'s teacher
signed to him that she wanted to know how many ears he
had.

He gave a correct sign and verbal response which

he had not been able to do under standardized procedures
due to lack of comprehension of the verbal cues.

A

visual presentation of 7 - 2 = __ would seem to test
the computational abilities of many hearing impaired
children more accurately and it does not appear to be
an easier task than the auditory form outlined in the
standardized procedures.

However, validation of this

assumption and equalization of tasks must come from
research.

Facility with numbers need not be limited to

oral demonstration.

The quantitative thinking of the

hearing impaired child should be assessed but again
utilizing a presentation form which will give the most
valid picture of his true skills.
Part I of the subtest Verbal Memory was given
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orally to J.Y. by the teacher while at the same time she
raised a finger for each word that she said (toy, chair,
light = three fingers).

She then pointed to the first

finger she had raised and waited for J.Y.*s oral response.
When he responded, she put that finger down and continued
in this manner to encourage him to give all that he
remembered.

This seems to be comparable to the verbal

encouragement which is allowed by McCarthy (1970) in
her standardized procedures.

J.Y. was able to improve

his score on this subtest by several points.

This

demonstrates that what is often being sampled in a
hearing impaired child with this type of task is his
ability to comprehend verbal cues or orally produce
words rather than his verbal memory per se.
The Numerical Memory subtest was presented
both orally and in sign.
orally.

J.Y. was requested to respond

Here, too, there was a significant increase in

his scoresj J.Y. was able to correctly repeat five
digits on the second administration while on the first
test, he was able to repeat only three.

He did not

appear to have the concept "backwards” so was unable
under any condition to comprehend the directions or
the demonstration item allowed in the digit backward
series.
The Verbal Fluency subtest was administered using
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both sign and a simplified oral direction ’’Tell me what
you wear.”

’’Name some animals.”

both in sign and-orally.

J.Y.'s answers were

He was able to name five

animals (only one the first time) and four things to
wear (three the first time).

The teacher gave J.Y.

the sign meaning ”to hurry” but the time required for
him to sign his answers was certainly longer than if he
had been able to list the items orally.

This time

element must be considered when devising test modifica
tions or when using norms established for normal hearing
subjects.
Since J.Y. was tiring and because the examiner
was unable to test in that school at a later date, no
other subtests were presented in a modified form.
It was felt that scores on other subtests which are
greatly dependent on verbal cues would have changed
also.

Modifications utilizing the child’s communicative

method would appear feasible on the Right-Left Orientation,
Opposite Analogies, and Conceptual Grouping subtests.
It is not implied that the imporved scores
obtained utilizing a modified version of the MSCA would
necessarily approach the scores earned by normal hearing
children.

A more accurate assessment of the hearing

impaired child's test performance, his assets and
deficits, would however be possible.
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The procedure of administration of the MSCA
may adapt well to modification.

This may lead to a

more valid assessment of specific skills of the hearing
impaired without destroying the purpose of the test.
Considerable investigation is called for in this area,
especially in light of a very great need for an instru
ment which will validly delineate the abilities of hearing
impaired children.

Education, to be of maximum benefit

to a hearing impaired child, must be geared not only
toward teaching those concepts necessary for communi
cation in a normal hearing world but also toward
remediating specific deficit areas with respect to his
hearing impaired peers.

It is felt that modification

of the MSCA would aid materially in this by helping to
delineate areas of deficit which would be amenable to
educational intervention.
OTHER FINDINGS
Education
The greatest discrepancy between normal hearing
and hearing impaired subjects occurred on the Quanti
tative Scale.

The two subtests which contributed the

most to this difference were Number Questions and
Numerical Memory.

As with other subtests, it was dif

ficult to ascertain how much of this difference could be
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accounted for by non-comprehension of verbal cues.

The

overall differences between the two groups on Numerical
Memory appeared to be related to the lack of "hearing”
the numbers rather than to a deficit in memory or a
poor knowledge of the numbers themselves,

hack of

comprehension of the cue "backwards" did contribute to
the lower scores on this test.

Based on observations

of the children, modifications which were attempted,
and information obtained from teachers of the hearing
impaired, it was felt that most of the hearing impaired
subjects in this study performed poorly on the subtest
Number Questions due to a lack of arithmetic concepts.
In designing an educational program for hearing impaired
children, consideration should be given towards finding
the most effective methods of teaching and utilizing
these concepts.
The hearing impaired subjects also appeared to
be unable to handle the concepts of the subtests Oral
Vocabulary (definitions) Eight-Left Orientation, and
Opposite Analogies.

This view is based on the author’s

ovservations of the performance of these children,
after experiments with modifications, plus reports and
discussions with teachers of the hearing impaired.

Some

hearing impaired children were able to handle some of
these concepts which may be indicative of their ability
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to learn them if the educational system has not only
included hut stressed them or alternately they may
have just been brighter children.

The ability to define

both concrete and abstract words and to think in terms
of relationships are important to the understanding
and utilization of language and it appears that they
need be specifically taught to hearing impaired children.
There 'is a definite need for teachers of the
hearing impaired to develop syllabii outlining specific
concepts, content areas, and skills which must be taught
both at home and in the school setting.

The establish

ment of a developmental order and methods for teaching
it is essential to insure that hearing impaired children
will parallel as closely as possible the intellectual,
motor, and emotional development of normal hearing
children.

Only when this is accomplished will the

possibility of any hearing impaired child's chances of
functioning in a hearing world be maximized.
Degree of Hearing Loss
There is conflicting evidence concerning a
relationship between the degree of hearing loss and
mental ability (Myklebust, 1960).

Most literature

suggested that scores obtained on verbal tests of mental
ability varied proportionately with the actual amount
of hearing loss.

The reasoning behind this observation
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was that the greater the degree of loss, the lesser
amount of language that was available and this lack
resulted in lower scores on verbal tests.*-' In the
author’s review of the literature, and to the best of
her knowledge, there are no references as to the effect
that the degree of hearing loss may have on the scores
of performance or motor tests.
To examine this issue with regard to the per
formance of the hearing impaired on the MSCA, unaided
pure tone audiograms were obtained from the schools on
22 of the 25 hearing impaired subjects.

Based on a

three frequency (500, 1000, 2000 Hz) better ear average,
each hearing impaired child’s loss was classified as
mild (0-39 dB), moderate (40-69 dB), moderately severe
(70-84 dB), severe (85-98 dB) and profound (99 dB and
above).

These results are presented in Appendix C

along with each child’s individual scores on each of
the six subtests of the MSCA.

Mean scaled scores for

each of the six subtests of the MSCA were computed for^
the five classified groups of hearing impaired subjects.
These results can be found in Table XII.
Although no statistical procedures were employed
due to the small sample size, the results did demonstrate
that the mean scaled scores of the moderately severe
group on the Verbal, Quantitative, Memory, and General
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TABLE XII
MEANS OF MSCA SCORES FOR HEARING IMPAIRED
GROUPS CLASSIFIED ACCORDING TO LOSS
BASED ON BETTER EAR AVERAGES
.....—
GCI
Classification
V
P
Mem
Q

Mot

MILD

30

39

38

72

39

45

MODERATE

37.8

42

36

78.1

39.2

43

MODERATE-SEVERE

23.7

42.3

25.3

57

23.7

56.3

SEVERE

22

40.4

22.2

54.6

22.2

48

PROFOUND

22

41.5

25

53.3

22.3

43

MILD:

10-39 dB loss, Letter ear average at 500, 1000,
2000 Hz

MODERATE:

40-69 dB loss

MODERATE-SEVERE:
SEVERE:
PROFOUND;

70-84 dB loss

85-98 dB loss
99 dB and above loss
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Cognitive Index Scales dropped considerably from those
means obtained by the group classified as having mild
and moderate losses.

As the amount of loss increased

beyond that of the moderately severe group, there did
not appear to be any great variation in the means of
the scaled scores for the moderately severe, severe,
or profound classes on the Verbal, Quantitative, Memory
or General Cognitive Index Scales.
On the Perceptual-Performance Scale, the mean
scaled scores remained approximately the same throughout
the range of losses.

With;the exception of the moderately

severe group, mean scaled scores on the Motor Seale
were also consistent throughout the range of losses.
The three subjects included in the moderately severe
group all scored above the normative MSCA test mean for
this age which produced a mean substantially above those
obtained by the other groups.
These results suggested that although the hearing
impaired as a total group had significantly lower scores
on the Verbal, Quantitative, Memory, and General Cogni
tive Index Scales of the MSCA than did the normal hearing
subjects, the subjects with a mild or moderate loss had
much less of a deficit as measured by mean scaled scores
than did those children with averaged losses 70 dB or
above.

These deficits did not tend to become greater as

1 17

the amount of the hearing loss increased from 70 dB.
This finding tends to refute a broad generalization
such as made by Goetzinger (Katz, 1972) s

’’The verbal

intelligence of the hearing impaired child is related to
language acquisition and educational achievement, and hence,
will vary as a function of the magnitude of the auditory
deficit.”

There also appeared to be an indication that

although there were significant differences between the
normal hearing and hearing impaired groups on both the
Perceptual Performance and Motor Scales, these mean
sealed scores did not vary appreciably throughout the
range of hearing loss.
To the extent that these data are valid, recog
nizing the severe limitations imposed by the small number
in each group, it appears that those children with pro
found losses may be able to function at approximately
the same cognitive level as those with moderately-severe
and severe losses.

It is often assumed that the pro

foundly deaf child is unable to function cognitively as
well as other hearing impaired children.

This child is

often relegated to a totally manual program or taught
only the most basic rudiments of oral communication.
If further research were to support these pre
liminary findings, the educational implications for these
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children would be far-reaching.

Not only could the pro

foundly deaf child be taught the same concepts as those
with moderately severe or severe losses, but he could
be educationally grouped with them instead of being
isolated or relegated to a totally manual world, as
is often the case.

These results also suggest that

children with mild or moderate losses may be able to
adequately function within a normal classroom with the
aid of special help.
Laterality
The suggestion in Chapter 1, that the hearing
impaired population demonstrated an above average
incidence of mixed eye-hand laterality and lefthandedness, due to the greater probability of C.N.S.
involvement, was not verified by the laterality observa
tions made during the administration of the MSCA.
There were seven hearing impaired subjects and seven
normal hearing subjects who gave evidence of mixed
eye-hand laterality (28 percent of each sample).

One

subject in each of the HI and NH groups did not appear
to have dominance established (4.5 percent).

Of the five

hearing impaired subjects who were suspected of being
multiply involved (possible mental retardation or
physical problems), none demonstrated mixed laterality
while one did not indicate established dominance.

One
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of the three normal hearing subjects suspected as having
an I.Q. well above normal did demonstrate mixed laterality.
There were two children in the NH group who were lefthanded and only one child in the HI group who was
left-handed.
This study does not substantiate a relationship
between a hearing impairment, MSCA scores, and eye-hand
dominance.
Age
The mean age of both the NH and HI groups was
seven years, one month.
must be noted here.

Deviations in age selection

In Pairs number 16, 18, 22, the

difference in the age between the two subjects was
approximately two months and three subjects (14 NH,
23 NH, 24 HI) were seven years seven months old.

These

deviations occurred as a result of the difficulty in
subject matching (sex, SES, normal I.Q., and age plus
or minus one month of each other) within a particular
school.

In pair number 24, there is a five-month age

gap between the two subjects (due to a birthdate error
by the school) which was not discovered until after the
tests were administered.
Within the hearing impaired group, there was
some indication that younger aged children did not
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exhibit scores as depressed as those found in older
children.

This needs further investigation, however

these results seemed to confirm other findings which
suggest that with an increase in age, there are greater
differences between normal and hearing impaired children
on I„Q. test performance.

This may be due to the fact

that as a child gets older, more abstract cognition
develops and the hearing impaired child may not keep
pace with his normal hearing peers.

Whether this increase

may be at least partially related to types of educational
settings

should be considered and investigated.

Sex
Mean scaled scores for the GCI were calculated
for both groups as related to sex of the subjects.
were 15 boys and 10 girls in each group.

There

Due to the

limited number of subjects and because this was not a
major concern of this study, no further statistical
procedures were employed.

Within the normal hearing

group, there was a seven-point difference between the
GCI means (Girls - 116.60, Boys = 109.93).

Although

there is less than one standard deviation between these
scores, this finding is in the direction of earlier
studies suggesting that girls have greater verbal facility
than boys at younger ages.

Within the hearing impaired
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group, the differences were considerably smaller and
also in the opposite direction (Boys = 63.9, Girls =
62.3).

This finding appeared to refute those cited by

Myklebust (1960).

It does suggest that the impact of

a hearing loss may tend to not only depress but to
equalize the acquisition of verbal skills by both sexes.
Socioeconomic Status
Mean scaled scores for the GOI were also cal
culated for both groups based on a high or low socio
economic status (high = 17, low = 8).

Within the normal

hearing group, a four-point difference existed (high SES 113.71, low SES - 110.25), again in the expected direction
favoring those children from upper SES environments.
Within the hearing impaired group, the differences were
even greater (high SES - 65.3, low SES - 59*0) suggestive
that the socioeconomic environment of a hearing impaired
child may have a definite and substantial effect on the
acquisition of many skills.
Item Analysis and Use of
Raw ScoreData
It became increasingly apparent during the
conduct of this project that an intensive item analysis
on the MSCA would be informative with regard to the
performance of hearing impaired subjects.

Also, consid

eration should be directed toward an analysis based on
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raw scores obtained by hearing impaired children rather
than scaled scores.

On any one Scale, the lowest

sealed score (V, P, Q, Mem, Mot = 22, GCI = 50) may
represent a raw score of 0 to whatever cut-off point
has been established for that Scale and for a particular
chronological age.

Scaled scores do not give a clear

picture of precisely where a particular child is functioning
relative to the skill which is being examined,

for example,

if one hearing impaired child receives a raw score of
42 points on the Verbal Scale while another child receives
a raw score of 0, they both receive a scaled score of 22.
The child receiving the 0 score is obviously much more
depressed in the verbal skills which is not apparent
using the scaled score.

Besults of this study utilizing

mean scaled scores suggested that children with moderately
severe losses (70-84 dB) functioned at about the same
level on all scales as those children with severe
(8 5 - 9 8 dB) and profound (99 dB) losses.

Differences

between the two groups may however exist if raw scores
were compared.
CONCLUSIONS
The significance of auditory experience in the
growth of intellectual processes cannot be denied.

If

the development of oral language is restricted, mental
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development will likewise be affected.

It appears that

even non-verbal auditory experience may be important to
mental development.

Whether the hearing impairment

simply retards the development of cognitive skills or
whether it results in a permanent effect on mental
development cannot be answered at this time.
The findings of this research support previous
investigations whieh have concluded that the hearing
impaired as a group demonstrate significant weaknesses
on tasks which are primarily language based and involve
abstract skills.

The negative influence of a hearing

loss on the auditory memory processes found in previous
research is supported by the finding of a significant
difference

between the HI and HH groups on the Memory-

Scale of the MSCA.
Significant differences on the Quantitative
Scale support earlier conclusions that hearing impaired
children are deficient in this area.

It must be noted

however, that computational skills utilizing visual
cues are not sampled on the MSCA and no conclusions
are drawn relative to these skills.
Results on the Perceptual Performance Scale do
not concur with many earlier findings which suggested
that hearing impaired children can perform many of these
tasks equally as well as normal hearing children.
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Individual test scores on the Draw-A-Design and Draw-AChild subtests indicate that these hearing impaired
children did not score as high as those with normal
hearing.
The significant difference between the two groups
on the Motor Scale lends support to Myklebust's state
ment "To conclude that the deaf and hearing are equal on
motor performance leads to overgeneralizations.” Earlier
studies which indicated balance and locomotor coordination
differences between hearing impaired and normal hearing
subjects do not seem to be substantiated by the individual
scores obtained by- the subjects in this sample.
Also, earlier research which indicated differences
in laterality between the hearing impaired and normal
hearing population was not confirmed by findings of this
study.
Although many of the findings discussed in this
chapter were not primary considerations for this study,
they appeared to be worthy of mention since they suggested
further avenues to be explored and/or expanded.

More

questions have been raised than have been answered,
again verifying the great need for further research.
The reasons behind declining interest in the
question of the intellectual level of the hearing impaired,
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as evidenced by publications, appear to center around
the fact that a simple statement of the mean I.Q. of a
person with an auditory defect is neither meaningful,
accurate, nor useful.

To be useful, an I.Q. must provide

a valid assessment of a particular hearing impaired
child’s assets and deficits in major areas of cognitive
functioning both in relation to the normal hearing
population and in relation to the performance of peers.
It is apparent that the problems of assessing the intel
lectual level of the hearing impaired break down into
many smaller and more specific subproblems beyond just
the assessment.

In-depth investigations into these

seems to be a way to provide the foundation and stepping
stones towards overcoming the supposedly insurmountable
barrier to adequate assessment of the intellectual
functioning of the hearing impaired child.
The complex task faced by any teacher of the
hearing impaired would be greatly facilitated if a
teacher could assess (or know) the intellectual capabili
ties of her hearing impaired pupils so that remediating
techniques could be devised and utilized for each
specific deficit area and so the children could be
separated into homogenous groups.
It is hoped that investigators, then parents and
teachers alike, will one day become familiar with all of
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the ways in which restrictions of auditory input can
affect the level and pattern of intellectual functioning.
There is a great need for statistical information on the
critical characteristics of the hearing impaired popu
lation.

Intensive education of the hearing impaired

must begin at birth and the greatest focus must be on
providing practice and training in those -specific aspects
of intelligence which appear to be most vulnerable to a
hearing loss, assuming that many of these aspects can
be influenced by specific training.
The present limitations to the adequate assess
ment of the intellectual functioning of the hearing
impaired child is recognized.

At present, utilizing the

available tests with appropriate modifications where
necessary, one can at least get a broad view of a hearing
impaired child’s functioning and many of his intellectual
strengths and weaknesses.
Ideally, this author takes the position that
every hearing impaired child should have his total
intellectual functioning (including verbal skills)
tested with a test designed for this purpose and which
includes modifications for this population.
To rule out gross retardation and to provide for
early intervention and appropriate remedial steps, this
testing should be done as early in the child's life as

12?
is possible, the period of his greatest plasticity.
Follow-up testing would also he a necessity in order
to measure progress and to further delineate deficit
areas for that particular hearing impaired child.
Utility of existing tests would he enhanced if
norms based on the performance of the hearing impaired
population were available in addition to the norms
available on the normal hearing population.

These norms

would permit comparative judgments to be made concerning
the performance of a hearing impaired individual relative
to the total hearing impaired population and also relative
to the normal hearing population.

The argument that

hearing norms are unfair to the hearing impaired popula
tion is valid only to the extent that it leads to poor
generalizations and to poor predictions.

These data

must be employed in conjunction with norms for the
hearing impaired in order to get the broadest view of
the child’s abilities.

It should be emphasized that

tests should be administered and interpreted by those who
fully understand the communication difficulties of the
hearing impaired child and the possible adverse effects
of auditory deficits on a child’s mental development and
personality.
The results of this study will hopefully not only
be a beginning in the investigation of the use of the MSCA

128

for hearing impaired children hut have also provided
a number of findings worthy of further investigation.
Variations in test results of the hearing impaired
children in this sample have been noted in conjunction
with the degree of loss, sex of the child, SES, educa
tional placement, and modified test administration— all
of which need further in-depth verification and replica
tion with larger samples.

Analysis of raw scores, item

analysis, possible test profiles, and curriculum planning
also appear to be prime areas for further study.

Reasons

for the unexpected differences between the NH and HI
groups on the Motor and Perceptual Performance Scales
should be explored.

The use of the MSCA as a possible

means for detection of other problems overlaying the
hearing loss warrants further investigation.
Finally, it appears that the McCarthy Scales
of Children’s Abilities shows promise in the area of
assessment of the hearing impaired population, particu
larly since it is a test designed for use in the early
years which are critical to a child’s cognitive develop
ment.

The wide variety of tasks on the MSCA sample

language, numerical concepts, motor coordination, and
other skills generally considered to reflect cognitive
and motor development.

It is hoped that this study will
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be an impetus for further research aimed both at modi
fication and standardization of the MSCA for use with
hearing impaired children.

Chapter 5
SUMMARY AND CONCLUSIONS
The McCarthy Seales of Children's Abilities
(MSCA) was administered according to standardized pro
cedures to a group of 25 hearing impaired children
(age range 6-6 to 7-6 years) and to a subject-matched
control group of 25 normal hearing children from the
greater Denver public school system in order to compare
the test performance of the two groups.

Based on previous

research, it was hypothesized that significant (Alpha
0.05) differences would exist between the two groups on
the Verbal, Quantitative, General Cognitive, and Memory
Seales.

It was further hypothesized that there would

be no significant differences between the two groups
on the Perceptual Performance or Motor Scales.

T-*test

results indicated significant differences between the
the two groups on all six Scales.

Chi square results

showed significant differences between the two groups at
cut-off points of both one and two standard deviations
below the Scale mean on the Verbal, Quantitative, General
Cognitive, and Memory Scales.

A significant.X

2

was found

only at a cut-off point of one standard deviation below
130
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the mean but not at two for the Perceptual Performance
Scale,

Chi square results between the two groups were

not significant at either cut-off point for the Motor
Scale,

After elimination of eight subjects in order

to make the two groups as homogenous as possible, the
2
significance of the obtained t_-scores a ndX scores
remained the same.
Although no statistical analyses were applied,
differences in the test results of hearing impaired
children in this sample were found in conjunction with
sex of the child, socioeconomic status, educational
placement, modified test administration and with the
degree of hearing loss.

Acknowledging the limitation

imposed by the small N in each of the five classifications
of hearing loss (mild = 10-39 dB, moderate = 40-69 dB,
moderately-severe = 70-84 dB, severe = 85-98 dB, profound
= 99 dB+), the results did show that the mean scaled
scores of the moderately severe group dropped consider
ably from those means obtained by the groups classified
as having mild or moderate losses on the Verbal, Quanti
tative, General Cognitive, and Memory Scales.

As the

amount of loss increased beyond that of the moderately
severe group, there did not appear to be any change in
the sealed score means for those Scales.

Mean scaled

scores for the Perceptual Performance and Motor Seales
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remained approximately the same throughout the range of
losses*
Feasibility of the use of the MSCA for the
assessment of hearing impaired children, educational
implications, and suggested avenues for further research
were presented.
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APPENDIX A
TABLE XIII
SCALED SCORES OP THE HEARING IMPAIRED ON THE ISCA
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+
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*
t
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Q
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lot

Sex

SES

Age
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50
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22
22
22
22
23
33
43
23
22
22
22
27
39
22
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46

M
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M
M
P
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M
M
F
I
P
M
P
P
M
M
M
M
P
P

H
H
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L
L
L
H
H
L
H
H
H
H
H
H
H
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H
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P

Subjects
Verbal Scale
Perceptual Performance Scale
Quantitative Scale
General Cognitive Index
Memory Scale
Motor Scale
Mixed dominance
Dominance not established
Socioeconomic Status
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APPENDIX B
TABLE XIV
SCALED SCORES OF THE NORMAL HEARING ON THE MSCA
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*
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T

*
*
*
*

*
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Sex

SES

Age

1
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3
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5
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7
8
9
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42
56
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45
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56
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53
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53
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H
H
H
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S ’ss
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Mean
Mot %
SES %
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Perceptual Performance Scale
Quantitative Scale
General Cognitive Index
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Mixed dominance
Dominance not established
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APPENDIX G
TABLE XV
SCALED SCORES OP THE HEARING IMPAIRED ON THE MSCA
GROUPED WITHIN CLASSIFICATIONS BASED ON BETTER
EAR AVERAGES (500 hz, 1000 hz, 2000 hz)
Classification
MILD (N = 1)
MODERATE
(N = 9)

MODERATE SEVERE
(N = 3)
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. (N = 5)

PROPOUND
(N = 4)
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23
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39
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40
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7
8
9
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34
44
44
22
22
33
41

39
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46
47
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22
44
33

38
48
37
46
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22
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46
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52
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43
58
44
47
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33
43
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39
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45
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22
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Average Hearing loss Based on Better ear averages at
500 Hz, 1000 hz, 2000 hz
*
Those subjects who were classified By the school
S's? Subject listed with their test number
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Verbal Scale
Perceptual Performance Scale
Ps
Quantitative Scale
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GCI; General Cognitive Index
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APPENDIX D
STATISTICAL FORMULAE
STANDARD DEVIATION
X"
N

S.D, ^

t FOR CORRELATED GROUPS
t =

X - Y
D£

(D)‘

T*
\

N(N-1)

t FOR INDEPENDENT SMALL SAMPLES

x 1 - x2

t =
n 1 s?

\

n1

+

“2

n 1 + n2

M^r^r

+ n2

CHI SQUARE FOR INDEPENDENT SAMPLES

X2 =

N ( /AD - BO/ - N )2
2

(A+B) (C+D) (A+C) (B+D)
COEFFICIENT OF RELATIVE VARIATION
CRV = S.D.

x

TOO

TT
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Tlie purpose of my study is to evaluate tlie
performance of a hearing impaired population on the
McCarthy Scales of Children’s Abilities.

Since the

MSCA is a relatively new test, there has been little
research in this area.

The test has been standardized

to assess children, ages 2-8, in five areas; verbal,
perceptual-performance, quantitative, memory, and motor.
It also provides for an estimate of a child’s general
cognitive functioning.
Since Montana does not have a concentrated
population of hearing impaired children who meet the
requirements of this study, we must seek the population
elsewhere.

To meet the needs of this experiment, a

sample of thirty hearing impaired subjects and a matched
control group of thirty subjects is required.

For the

purposes of this study, the hearing impaired subject
criteria are:

-

age, seven plus or minus six months;

sex, approximately half girls and half boys; I.Q.,
assumed "normal”; no other significant sensory or physical
impairment.

The control group must match the above

criteria with the I.Q. being within the normal range of
plus or minus one standard deviation from the mean on
whatever test is used within the school system.

The

control group must also be matched to the test subjects
on the basis of socioeconomic levels.

All subjects are
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to "be enrolled in a regular school system with the hearing
impaired receiving special education to compensate for
their loss.

Although the amount of each individual’s

hearing loss is not a consideration for testing, a copy
of each hearing impaired child's audiogram would be
appreciated.

This would be useful for evaluating each

child’s performance individually with regard to his
loss even though the audiometric data will not be used
in the formal analysis.
The McCarthy Scales of Children’s Abilities is
an individually administered test and I would be the
examiner.

I have experience with this test both

philosophically and clinically and have been utilizing
this test under supervision within the departments of
Speech Pathology and Audiology and Psychology.

This

experience has included the testing of hearing impaired
children.
The test takes approximately 60-90 minutes to
administer and I would like to schedule as many children
as possible during the school hours.

I will need a small

testing room with a table and two chairs and an adjacent
hallway for some of the motor tasks.

All the instructions

for each subtest will be presented verbally sinee that
is the way in which the test was originally standardized.
No deviations from test procedure will be utilized.
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This research is being conducted under the super
vision and direction of Charles D. Parker, Ph.D, professor
of Speech Pathology and Audiology and Janet P. Wollersheim,
Ph.D, Assistant Professor of Psychology at the University
of Montana.
This test should not prove to be unduly distressing
to any child, but if he were unwilling or otherwise
unsuited to the battery, I would terminate testing
immediately and seek another subject.
tiality

Total confiden

of the child's name and test results will be main

tained at all times.

The children's names will be con

verted to numbers and in any discussion relative to the
study, group trends will be developed.

If individual

examples are used, they will be in terms of number.

The

group and individual results will be made available to
those authorized school personnel who desire them after
the first of June.
I tentatively plan to conduct this research
during the latter part of February-early part of Mareh
and I would appreciate a reply as to the feasibility of
utilizing your school population.

If parental permis

sion is necessary, would you please handle that aspect.
Feel free to contact me if you have any further questions.

